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ABSTRACT 
This study was predicated on the idea that metacognitive processing might be 
used as a weight loss strategy for overweight middle-aged women. The intervention was 
designed as an individual weight loss protocol using a metacogniti ve process and 
considering cultural influence on assimilation of new and healthier eating and exercise 
behaviors. It was proposed that such assimilation would take pl ace if designed 
competitors for the target of an implicit memory were strong enough to interfere with the 
less desirable, associated automatic behaviors. 
Seventeen overweight, middle-aged women with a Body Mass Index (BMI) 
between 25 and 38 attended weekly individual and group sessions to identify cultural and 
lifestyle-driven eating and exercise behaviors. Participants were guided through the 
metacognitive process for permanent behavior change. Quantitative measures of weight , 
BMI, and metacognition were taken at baseline, at the end of the intervention , and at 6-
months post-intervention . Qualitative analysis incorporated pat1icipant journals, 
VI 
counseling session field notes, and post-intervention interviews relying on grounded 
theory in the identification of emergent themes . 
Study results demonstrate weight loss maintenance to be correlated with 
intentional strategy assimilation. The prescribed metacognitive process appears to have 
been successfully undertaken by 47% of the participants in who prescribed changes in 
lifestyle choices and associated weight loss were evident. For purposes of data analysis , 
participants were separated into three BMI sub-groups: Overweight (~25), Obese 1 (2:30 
to ~35), and Obese 2 (2:35) . Weight loss maintenance between the end of intervention 
(Week 26) and the 6 months post-intervention collection point in the Overweight group 
was significant at p<0.0005 with F=36.45 . The weight loss maintenance levels for the 
Obese 1 and Obese 2 groups were not significant. The overall multivariate analysis of 
variance (ANOV A) indicated no significant differences on pedometer readings , number 
of group or individual sessions attended, Knowledge of Cognition Checklist results , or 
number of journal entries . 
Quantitative and qualitative analyses thus con·oborate the conclusion that 
intentional utilization of metacognitive processes targeting lifestyle choices relative to 
eating and exercise can result in the development of new implicit mem01ies and the 
assimilation of alternative, more propitious behaviors. 
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SUCCESSFUL WEIGHT LOSS: 
AN INDIVIDUALIZED METACOGNITIVE APPROACH 
TO PERMANENT CHANGE 
Chapter 1 Introduction 
It is estimated that 68% of the adults living in the United States are overweight 
(National Health and Nutrition Examination Survey [NHANES] , 1998). Overweight is 
defined in the survey as a *body mass index (BMI) of 2:25 kg/m2 (*BMI is a means of 
measuring the percent body fat by using an individual ' s height and weight measures). 
Overweight adults have greater health risks such as diabetes, heart disease, hypertension, 
sleep apnea, several types of cancer, osteoarthritis, infertility, and gallbladder disease 
(Willett, Dietz, & Colditz, 1999). For example, women have a 7% increased risk of heart 
failure for every one-unit increase of BMI >25 , and middle-aged women (35-64 years of 
age concurring with the onset of the aging process) who gain 11-22 pounds after their 
twenties are three times more likely to develop heart disease, high blood pressure, Type 2 
diabetes, and gallstones than those who gain five pounds or less (Willett, et al. , 1999). 
Middle-aged women can expect their metabolism to slow by one third between the ages 
of 30 and 50 years so that merely maintaining caloric intake through midlife results in 
increased weight and increased health risks. At any one time, approximately 44% of 
women describe themselves as trying to lose weight (Wood, 2002), and 87% of all 
women have tried dieting at some point in their adult lives (Ziebland, Robertson, & Neill, 
2002). Successful long-term weight loss is believed to occur in no more than 2%-8% of 
dieters (Jeffrey, et al. , 2000) indicating the number of overweight middle-aged women 
2 
who are unsuccessful. The questions remam as to why it is so difficult to achieve 
permanent eating and physical activity behavior change and how these barriers to long-
term weight loss can be removed. 
Rationale 
Metacognition is the knowledge of cognition (Flavell, 1987), and as such can 
serve as the basis for the control of behavior and, when successful, culminates in the 
assimilation of new or changed behaviors. Metacognition, as applied to this study, is the 
deliberate monitoring, regulation (strategies), and orchestration of cognitive activities 
(Hacker, 1998). Hacker (1998) utilized this definition of metacognition to encompass 
diverse disciplines, in both the direct and indirect applications of the process. Monitoring 
indicates the reportable awareness and observation of cognition (Hacker, 1998), such as 
keeping a detailed record of one ' s daily physical activity and food intake, or weighing 
oneself every day. Regulation is the strategic choice used to challenge and change the 
cognitive processes and modify behavior (Hacker, 1998), such as strategizing to not eat 
between meals or to not eat dessert. Orchestration is the implementation of the strategies 
or behaviors developed in regulation. These components serve as the basis for 
challenging and changing behaviors. 
Metacognition serves as the basis for behavior change when the attempted 
metacognitive strategies challenge and change present implicit memories to form new 
ones. As a result of newly formed implicit memories, new thinking and behaviors can 
become automatic (carried out without conscious thought or volition) resulting in 
3 
permanent change (Reder & Schunn, 1996). While new implicit memories can change to 
form new memories without the use of metacognition, metacognitive strategies can direct 
the formation of new, or challenge and change existing, implicit memories (the non-
reportable and unconscious selection of a strategy or task, see Reder & Schunn, 1996). 
Memory can be short-term, working, or long-term depending on the function 
(Bear, Connors, & Paradiso, 2007). Memory consolidation is the process by which short-
teml or working memory becomes long-term (Bear, et a!. , 2007). Long-term memories 
can then become implicit and used without consciousness. Neuroscientists have 
discovered that learning and memory can develop and change through the lifespan and 
consolidate to long-term to perform tasks or solve problems implicitly (Bailey, Kandel , & 
Si, 2004). 
Reder and Schunn (1996) describe implicit memory as involving a non-reportable 
and unconscious task specific strategy selection. When strategies and behaviors are 
absorbed into implicit memory, an individual does not have to think about his/her 
behaviors, since they are automatic. The individual will retrieve his/her strategy from 
memory without necessarily being aware of selecting it. For example, this occurs when 
driving the car home the same route everyday and not really remembering the drive, 
though you arrive home safely. This is different than when one first learns to drive and 
thinking about the drive is essential to arriving home safely (Reder & Schunn 1996). The 
desired effect of any weight loss plan is to assimilate the newly formed strategies and 
behaviors into implicit memory, replacing strategies and behaviors that resulted in weight 
4 
gain in the past, but the low weight loss success rate for dieters indicates this does not 
often happen. 
Using a metacognitive process for changing behaviors alone is not enough for 
successful weight loss, since some weight loss programs use metacognition types of 
programming to assist participants in weight loss (e.g., Jenny Craig, 2006; National Heart 
Lung and Blood Institute [NHLBI] Guidelines, 1998), and most participants do not lose 
weight long-term. The dieters do not appear to have assimilated weight loss strategies and 
as a result, they regain lost weight. Even though many studies have demonstrated short-
term weight loss using metacognitive type strategies (see Kramer, Jeffrey, Forester, & 
Snell, 1989; Jeffrey, et al. , 2000), in the long-term (12- 24 months post treatment) only 
2%-8% of dieters maintained their lost weight. Currently, there are no weight loss 
programs that focus on the assimilation of metacognitively developed strategies by 
recognizing current implicit memories and by challenging or changing existing implicit 
memories, in order to change or form new memories and alter weight gain eating and 
physical activity behaviors. 
Metacognitive strategies have been used to control cognition and have served as 
the basis for the control of behaviors that were assimilated in a number of otherwise 
unrelated studies. For example, Kuiper (2002) reported that nurses transitioning from 
school to practice "have difficulty making efficient and accurate judgments concerning 
patient care. This situation translates into tremendous economic losses for health care 
institutions" (p. 78). In her study, Kuiper used metacognitive processes through 
joumaling to improve clinical reasoning skills. Thirty-two new graduate nurses, 
5 
switching from education to practice, used self-monitoring and metacognitive learning 
strategies during an eight-week preceptorship program designed to improve their clinical 
reasoning skills (e.g., knowing when to call a physician for backup or when to make the 
decision on treatment) . Prior to the study, experts in nursing developed and validated 
prompts, and in weekly sessions, instructors read the prompts to the new nurses. The 
nurses were then to reflect and write in a journal on the week' s clinical experiences. The 
journals were collected each week, transcribed, and then read for general meaning and 
coded into categories. The participants were found to improve their efficiency, accuracy, 
and judgment in the care of patients over the eight weeks by using this metacognitive 
process. The study demonstrated the assimilation of the new behaviors and strategies the 
nurses acquired. Each participant developed personal strategies for improving work 
skills. 
The intent of this study was to discover whether using metacognitive strategies to 
direct the formation of new implicit memories, or challenge and change existing implicit 
memories (those memories that serve as the basis for weight gain eating and physical 
activity behaviors), can result in successful weight loss. It was hypothesized that these 
altered or new implicit memories would then lead to changes in an individual 's weight 
gaining, automated behaviors. 
The Pilot Study 
Since attempts at challenging and changing implicit memories in past weight loss 
programs have not been successful at changing eating and physical activity behavior 
6 
long-term for most individuals, a pilot study was conducted to discover what occurred 
when overweight, middle-aged women experienced successful weight loss (see 
unpublished Bell, 2005 in Appendix A). The study revealed that successful weight loss 
occurred when the participants went through an apparent metacognitive learning process 
in which weight loss strategies were altered to account for individual culture and lifestyle 
influences by changing existing, or forming new, implicit memories. Ultimately, the 
women changed behaviors that allowed for the maintenance of their core cultural and 
lifestyle eating and physical activity behaviors. In the intervention described here, the 
implicit memory change and formation strategy was designed as an individual weight loss 
protocol based on personal and familial culture and lifestyle by exposing those core 
behaviors most difficult to change, in order to bypass them in search for more 
competitive targets. Other weight loss programs have offered a culturally sensitive 
protocol (Cousins, et al., 1992) or an individualized protocol (Cooper, Fairburn, & 
Hawker, 2001 ), but the intervention used in this study is different as it uses both of these 
by focusing on an individual ' s culture and lifestyle influences by way of encouraging the 
formation of new implicit memories. With the dismal success of weight loss maintenance 
among overweight women, a change in the approaches to weight loss is desperately 




Based on the nurse ' s study (Kuiper, 2002) and the pilot study (see unpublished 
Bell study, 2005 in Appendix A), the purpose of this study was to evaluate an 
individually designed weight loss plan based on the individual ' s personal and familial 
lifestyle and culture and using a metacognitive process to achieve assimilation of new 
behaviors by forming new implicit memories for long-term weight loss in overweight 
middle-aged women. This study ' s hypothesis proposes that an individualized weight loss 
program, based on an overweight, middle-aged woman ' s lifestyle and culture, and using 
metacognition, will result in assimilation of the new behaviors into implicit memory for 
successful weight loss. The null hypothesis suggests that an individualized weight loss 
program, based on an overweight, middle-aged woman ' s personal lifestyle and culture, 
and using metacognition, will not demonstrably result in assimilation of the new 
behaviors and by forming new implicit memory for successful weight loss. 
Design 
To test the hypothesis, an intervention was conducted. The intervention was a 
quasi-experimental , single-group, AlBIA design. This type of design is often used when 
there are a small number of pru1icipants. Data were collected and analyzed for 
participants one at a time and as a group, to study the behavior and weight changes of the 
participants (Frankel & Wallace, 2003). Pre and post testing was undertaken such that 
changes from baseline could be assessed. The AlBIA design is useful if the possible 
8 
researched behavior is different during the treatment period than during baseline, 
indicating the effect of the intervention. The study design reduces threats to internal 
validity since it is likely that the behavior occurred at the time of the intervention. In the 
design, A is the baseline period, B is the intervention condition, and the second condition 
A is the removal of treatment. 
Participants 
The participants were 17 overweight, middle-aged women recruited through one 
of the branches of a Young Men ' s Christian Association (YMCA) in a Massachusetts 
metropolitan area, the city library, a community newspaper, and food shopping areas in a 
suburb in Massachusetts. [City] , Massachusetts is a western suburb of a large east coast 
city with a population of approximately 60,000. The population is estimated to be · 50% 
women and 18% minorities. The estimated average household income in 2005 was 
$76,700 (town ofM Community Development Plan, 2006). 
Intervention 
The intervention included one intervention group and provided an individually 
designed weight loss plan based on each participant ' s own lifestyle and culture. The 
intervention was designed on the premise that metacognition can be used for learning and 
memory change to alter eating and physical activity behaviors and included: journaling, 
short lectures and discussion groups, exercise sessions, and one-on-one counseling 
sessions. The intervention continued for six months with a follow up measure at 6 months 
9 
post-intervention to see if assimilation of new behaviors had occurred and weight loss 
had been maintained. Measurements were taken for weight, BMI calculation, and a 
Knowledge of Cognition Checklist (adapted from Fihlo & Yuzawa, 2001) and were 
measured at baseline, at the end of the intervention (26 weeks), and at 6 months post-
intervention for individual and group average graphing. Participants were asked to keep a 
journal throughout the 26-week intervention. Journals were collected every two months 
for analysis. Participant interviews were conducted at 6 months post-intervention to 
discover their experiences of weight loss during the study, including the identification of 
cultural and lifestyle influences on their eating and physical activity behavior and how 
the information was utilized when developing and implementing weight loss strategies. 
Definition of Terminology 
For purposes of this study, several key words and phrases require definition. 





Core Foods Foods that are [subculturally] universal , regular, staple, 
important, and consistently used (Passim & Bennett, 1943). 
Culture "The value system of a culture shapes the way in which foods 
are used. A total culture is composed of many parts or 
subsystems, each of which has an impact on individual food 
behavior" (Fieldhouse, 1995, p. 15). 
Memory 
Automatic Something performed without conscious thought or volition, as 
if mechanically or from force of habit. The process can be 
intentional or subconscious. 
Explicit Memory The reportable and conscious awareness of a strategy or task 
(Reder & Schunn, 1996). 
Memory The ability to store, retain, and recall information either 
implicitly or explicitly . Memories can be short-term, working, or 
long-term (Reder, 1996). 
Implicit Memory The non-reportable and unconscious selection of a strategy or 
task (Reder & Schunn, 1996). 
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Table 1 
Definitions ofTerminology (continued) 
Interference When memory retrieval is explicit and impaired by non-targeted 
information that is similar to the target information and can 
successfully compete for retrieval (Lustig & Hasher, 2001 ). 
Knowledge "A fluid mix of framed experience, contextual information, 
values and expert insight that provides a framework for 
evaluating and incorporating new experiences and information" 
(Davenpoti & Prusak, 1998, p. 5). 
Priming When exposure to a word, object, or some other cue influences 
the subsequent memory processing (Fosshage, 2004). 
Strategies The self-regulation choices directed at one ' s own thinking and 
behavior (Hacker, 1998). 
Metacognition 




Definitions of Terminology (continued) 
Metacognition Metacognition, as applied to this study, ts the deliberate 
monitoring, regulation (strategies), and orchestration of 
cognitive activities (Hacker, 1998). It is the deliberate and 
conscious thought process that is applied to behavior and 
cognition (Paris & Winograd, 1990) and utilized for learning 
and implicit memory change. 
Monitoring The observation and analysis of ongoing experiences (Flavell & 
Welleman, 1977). 
Orchestration The implementation of strategies developed 111 the 
metacognitive process as necessary for actual behavior change 
(Paris & Winograd, 1990). 
Regulation The strategy building and planning of the metacognitive process 
wherein decisions are made for changing behavior (Hacker, 
1998). 
Resistance 
Displacement "The redirection of feelings toward a relatively less cared for 
(less cathected) object than the person or situation arousing the 
feeling" (Valliant, 1992, p. 246). 
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Table 1 
Definitions ofTerminology (continued) 
"Neurotic" Denial "Seemingly inexplicable naivete, memory lapse or failure to 
or Repression acknowledge input from a selected sense organ. The feeling is in 
consciousness, but the idea is missing" (Valliant, 1977 p. 3 85). 
Projection "Attributing one ' s own unacknowledged feelings to others. 
Projection includes severe prejudice, rejections of intimacy 
through unwarranted suspicion, marked hypervigilance to 
external danger, and injustice collecting. The behavior of 
someone using this defence may be eccentric or abrasive but 
within the ' letter of the law' ," (Valliant, 1992, p. 244) . 
Rationalization The making of excuses and or convincing oneself that no wrong 
was done and that all is acceptable through inaccurate or unreal 
reasoning (Valliant, 1992). 
Weight Loss 
Free-Living Volitional and nonvolitional activities and movements, other 
Movement than deliberate exercise (Weinsier, et al. , 2002). 
Middle-aged Defined as 35-64 years of age by the National Center for Health 
Statistics (2000), primarily due to the onset of the aging process. 
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Table 1 
Definitions ofTerminology (continued) 
Overweight Defined by the orth American Association for the Study of 
Obesity (NASSO, 2006) and the ational Health and Nutrition 
Examination Survey (NHANES, 2008), as a Body Mass Index 
(BMI) of 2:_25 . A BMI of 25 is the measure at which health risks 
begin to express themselves. 
Successful Weight The attaining and maintaining of ideal body weight. In an 
Loss individual with a BMI of 2:_25 , it is considered the permanent 
loss of 10% or more of body weight from baseline, or the point 
at which substantial beneficial changes occur in health risk 
factors (NHLBI, 1998; Jeffery et al. , 2000). 
With the dismal success of weight loss maintenance among overweight women, a 
change in the approaches to weight loss is desperately needed and resulted in the 
arrangement of this study. Following this chapter, Chapter 2 provides a review of 
relevant literature regarding metacognitive theory, knowledge change, and implicit versus 
explicit memory; the neuroscience of learning and memory and the weight loss 
maintenance problem; and cultural influences on implicit memones of eating and 
physical activity behavior, including how behaviors develop and change. Chapter 3 
describes the methodology for assessing data for the validation of the hypothesis. Chapter 
4 provides the results of the study, and Chapter 5 discusses the various findings . The 
significance of the results indicate that the program of individually managed, long-term 
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weight loss was successful and can lead to decreased health risks for overweight, middle-
aged women when implemented by nutritionists, dieticians, physicians, and other health 
professionals who treat and advise this population. 
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Chapter 2 Review of Literature 
Metacognition has the capacity to challenge and change thinking and behavior, 
but the changes are not permanent until the behaviors are assimilated. In weight loss, an 
individual is trying to permanently change eating and physical activity thinking and 
behaviors. Short-term weight loss often occurs in weight loss programs (Kramer, Jeffrey, 
Forster, & Snell , 1989), but long-term weight loss is elusive for most dieters. 
Metacognitive strategies have been used to challenge and change thinking and behaviors, 
and assimilation of the behaviors has taken place when the process is individualized 
taking into consideration the individual's culture and lifestyle influences (Kuiper, 2002). 
Long-term weight loss could possibly result from a similar use of an individually 
designed weight loss protocol. This has powerful implications for helping overweight 
people to permanently change their behavior. The first section of this review will present 
a description and discussion of metacognitive theory, as well as the neuroscience of 
learning and memory. The second section provides a discussion of the processes of 
metacognition and the importance of assimilation to behavior change and weight loss . 
The final section will explore the cultural factors influencing the eating and exercise 
behaviors of an individual. 
Introduction to the Theories of Metacognition 
The possibility that individuals can learn to monitor and regulate their own 
thinking has generated great interest among educators since Flavell ( 1970) first suggested 
the concept of metacognition, and considerable research on the awareness and control of 
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thinking has been published . Metacognition has been described as a determinate of 
learning and understanding (Hacker, 1998). Metacognition is awareness and control of 
one ' s own thinking. The importance of understanding how metacognition challenges and 
changes or forms new information is explored in this section through the examination of 
the development of metacognitive theory, the components of metacognition, the 
processes of awareness and control of thinking and behavior, the assimilation phase of 
thinking and behavior, and the neuroscience of learning and memory change and 
formation. 
History of Theoretical Development 
When Flavell (1970) first suggested the concept of metacognition and issued a 
call for research, he defined metacognition as "thinking about thinking" (Hacker, 1998, p. 
3). He developed this theory through studies of mediational activities (those activities that 
form a bridge to a task solution such as verbal rehearsal) and production deficiencies 
(when mediators are not produced at all) as related to performance on memory tasks in 
children (Flavell , 1970). His studies investigated the use of cognitive activities that are 
deliberately used for storing and retrieving input. He called for further research to 
produce observable evidence of hidden mediational activity and metacognitive processes 
utilized by children in order to discover instruction methods that would improve reading 
ability. Metacognition is a systematic process, suggesting that formal operations and 
"thinking about thinking" are the essence of metacognition (Hacker, 1998). 
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Clarifying what is meant by metacognition has been a problem for innumerable 
researchers (Nelson & N arens, 1990), since research on metacognition has expanded into 
many disciplines with a wide variety of purposes, such as teaching mathematics, 
improving clinical reasoning abilities for nurses, or designing memory training programs 
for older adults. Hacker (1998) clarifies the concept by "describing the characteristics of 
metacognition that have remained constant across disciplines and purposes" (p. 2). He 
defined metacognition as described in Chapter 1 (see definitions of terminology) 
including the deliberate monitoring, regulation, and orchestration of cognitive activities 
(Hacker, 1998). Hacker's (1998) clarity and success at characterizing metacognition, as 
well as his ability to find consistency in the concept across many different disciplines, 
recommends its use for this study. 
Much of the research in metacognition has focused on children; early work 
focused on how they use strategies and search memory to learn to read, such as Brown 's 
(1978) research. Other studies have shown the importance of the developmental level of 
an individual 's metacognitive ability. One such study by Vukman (2005) investigated 
developmental differences in metacognition of 57 individuals of different ages 
(adolescents, young adults, mature adults, and older adults). Vukman tape-recorded the 
participants reading aloud and solving one well defined and six less well defined 
problems (problems from different areas of everyday life). The participants then 
answered a metacognitive statements questionnaire. She stated that, 
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This study investigates developmental differences in some metacognitive 
variables in ill-defined problem solving: metacognitive experiences (feelings of 
difficulty and evaluation of solutions), metacognitive knowledge about problems, 
metacognitive control (planning and monitoring of the solving process), 
awareness of and reflection upon the thinking process (p. 213). 
The participants were asked to make statements about the difficulty of the problems and 
indicate the strategies they used to solve them. The researcher applied a 0-2 point scale 
on the answers (0 = no understanding, 1 = medium understanding with simple arguments, 
and 2 = successful understanding with complex arguments considering different aspects 
of the problem), and scores from the seven problems were added. She then used the 
Kruskal-Wallis ANOVA (analysis of variance) to analyze the data. She discovered 
significant differences between the groups and greater accuracy in metacognitive 
statements in the mature and young adults. The adolescents had low expression, and the 
older adults showed a minor decline in accuracy m later years, indicating the 
development of accuracy in metacognition beginning m adolescence and continuing 
through mature adulthood until the later years of older adulthood when it appears to 
attenuate somewhat. 
Hacker's (1998) characterization of metacognition and the applicability of the 
theory to learning and changing behavior has also been demonstrated in areas such as 
predicting success in college (Kitsantas, 2002) or in improving the clinical reasoning 
skills of nurses (Kuiper, 2002). The questions remain as to what is being changed by 
metacognition, how does that change take place, and how and when does the thinking and 
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behavior change become a permanent replacement for or change previous thinking and 
behavior? 
What Does Metacognition Change? 
The metacognitive process challenges and changes information retrieved from 
memory during problem solving or when faced with a task. Brown (1978) was an 
educational psychologist who developed methods for teaching children to be better 
learners and distinguished between two types of knowledge, declarative and procedural , 
and these were later expanded by Paris and Lindauer (1982) to include conditional 
knowledge. In order for metacognition to enhance thinking and change behavior, 
knowledge and thinking changes need to occur in an individual ' s declarative, procedural, 
and conditional knowledge. 
Declarative knowledge. Brown (1978) described one of the types of knowledge as 
declarative or factual , and Flavell (1987) identifies this as the "what" component of 
metacognition. An example would be, the knowledge of what a dog is by thinking it is an 
animal with four legs and a tail, accompanied by an awareness of that thought (Chi , 
1987). Once factual knowledge is learned, that knowledge undergoes change by gradual 
accumulation of information, such as more exposure to dogs ; generalizations about 
existing information, such as thinking that all dogs have fur; restructuring old information 
(e.g. , they are lovable or dangerous); or the creation of new information, such as 
watching a documentary on dogs (Marzano, 1991). Understanding what something is 
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(declarative knowledge) precedes knowing how to use that information and engage in a 
process (procedural knowledge), but these types of knowledge are interdependent. 
Procedural knowledge. The second type of knowledge is procedural knowledge, 
and this is the knowledge about how to engage in a process (Paris, Lipson, & Wixon, 
1983). For example, knowing how to ride a bicycle or knowing how to do multiplication 
is procedural knowledge. Weinert (1987) suggests that procedural knowledge allows the 
learner to use and manipulate skills and knowledge through a progression of stages where 
the learner gradually shapes a personal style. The information is then stored in the 
subconscious memory, so that it may be accessed when needed, for instance, being able 
to ride a bicycle without having ridden for a long period of time. Metacognition can 
challenge and change the procedural knowledge of how to use declarative knowledge, 
and conditional knowledge links both. 
Conditional knowledge. Paris and Winograd (1990) expanded types of 
knowledge to include conditional knowledge, and describe it as answering the questions 
of knowing how and under what circumstances strategies are repeated. The individual 
needs to know when and why to use strategies. Conditional knowledge assists the 
individual in conceptualizing and orchestrating knowledge development (Marzano, 
2003). It is the monitoring of one ' s self-system and thoughts regarding a task that 
precedes bringing the knowledge into memory where it is easily accessed for that 
particular situation. Conditional knowledge can assist in the development strategy 
choices for greater achievement in performing a task or solving a problem. Research by 
Bouffard-Bouchard (1994) examined 76 college students, investigating whether 
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activating conditional knowledge when studying a text would enhance self-efficacy and 
comprehension monitoring. She divided the students into a control group that did not 
have an opportunity to reflect on their knowledge before reading and processing a text 
and a second activation group that was given time to reflect on the importance of the 
materials, the relevant features of the task, and their comprehension when developing 
study strategy choices. The researcher discovered that the experimental group 
outperformed the control group in reading comprehension, monitoring, and performance 
on a comprehension test. The researcher discovered that self-efficacy was related to 
comprehension in the control group, but not in the activation group. The opportunity to 
reflect on the materials and the task focuses the students ' attention on the conditional 
strategies before the task has begun and may have allowed better comprehension test 
performance (Bouffard-Bouchard, 1994). Procedures that focus an individual 's use of 
conditional knowledge for strategy development before a task is undertaken may result in 
better performance and with greater self-efficacy. Further, knowledge is altered through 
experience and metacognitive processing, but how do change, learning, and memory 
formation occur? 
How Does Knowledge Change in the Metacognitive Process? 
If an individual is to be a causal agent of his or her own thinking, then awareness 
and control of knowledge is required such that changed or newly formed knowledge can 
be consolidated into long-term memory for situational demands. In the following section, 
the executive processes of monitoring, regulation, and orchestration will be described 
and discussed. 
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Monitoring thought. Monitoring of cognition is the observation and analysis of 
ongoing experiences (Flavell & Wellman, 1977). The individual performing the 
monitoring has the ability to judge what is known or not known in order to accomplish a 
task or solve a problem. When an individual is capable of monitoring his/her own 
knowledge, he/she may then be capable of self-directed knowledge change or formation. 
Accurate self-assessment of what is known or not known is important to effective self-
regulation (strategy building) (Hacker, 1998). 
The ability to monitor one's own knowledge is not insignificant, and there have 
been innumerable studies on the importance of cognitive monitoring and whether 
cognitive monitoring can be taught (Hacker, 1998). Research on metacognitive 
monitoring has in fact found that even young children can begin to accurately monitor 
their knowledge, but that, with an increase in age, people store greater knowledge in 
memory and gain experience to increase the accuracy of monitoring of that knowledge 
(Hacker, 1998), as shown in the Vukman study (2005). 
Knowing when and how accurately an individual can monitor his/her knowledge 
has important implications for self-directed eating and exercise behavior change. The 
complexity of individual knowledge on eating and exercise requires a thorough 
assessment of monitoring capabilities and training in these when necessary. The 
successful use of monitoring could be an important part of altering eating and exercise 
behavior, followed by self-regulation as the next necessary step in the metacognitive 
process to challenge and change thinking and behavior. 
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Regulation of thinking and orchestration. Regulation is the strategy building and 
planning of metacognition wherein decisions are made regarding changing behavior. 
Kitsantas (2002) found the importance of regulation to positive behavior change in a 
study of college students. He measured the self-regulatory processes, self-efficacy 
beliefs, perceived instrumentality, and achievement of the students with a 15-item 
questionnaire based on the work of Zimmerman and Martinez-Pons (1986). The 
interviews were recorded and then categorized and coded using Zimmerman's (1989) 
work as a guideline. A regression analysis was then used to determine whether the total 
number of self-regulatory strategies reported and the level of an individual 's motivation 
could predict the student's achievement test level. The study found that successful 
students were more likely than lower achieving students to set strategic process goals, 
monitor their progress, structure their environment, and use incentives. The ability to 
self-regulate and reflect assisted the students in their awareness of deficiencies or 
problems in behavior and encouraged them to engage in revising strategies. This study 
indicates the importance of self-regulation and reflection in controlling behavior and has 
similar implications for the overweight individual. 
Social Cognitive Theory. Metacognitive strategies are those directed at one 's own 
thinking. Hacker (1998) suggests that self-regulation is dependent on how people assess 
themselves as self-regulatory individuals. He used the example of an individual feeling 
he/she will never be able to solve mathematical word problems and, therefore, will not try 
to regulate thinking regarding a word problem. He/she will avoid doing the problem 
altogether or revert to old cognitive patterns that have led to failure in the past. Thus, the 
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notion of self-efficacy is a recognized feature of metacognition (Paris & Winograd, 
1990). Bandura' s Social Cognitive Theory (1977) suggests that a person 's belief in 
his/her abilities and characteristics guides behavior, and determines how much effort to 
put into performance (Grusec, 2002). Bandura' s research describes how control of 
behavior shifts from external sources to the individual (Grusec, 2002). He linked that 
shift to self-regulation , suggesting that people will not often change their thinking and 
thinking strategies despite changes in the situation. Behaviors are not passively absorbed 
but are, rather, developed after modeling and evaluating external standards of behavior. If 
there is conflicting information, it is integrated, and the individual then determines how 
behavior will be regulated (Bandura, 1995). This suggests that self-efficacy is a major 
determinant of self-regulation. One's own feelings of effectiveness determine the 
changes in behavior achieved and maintained (Bandura, 1995). 
Schwarzer and Fuchs ( 1995) suggested that changing risky behavior should be 
regarded as a self-regulatory process, and strong self-efficacy is necessary for that 
process. In a study of overweight adults using a 20-item weight efficacy life-style 
questionnaire, Clark, Abrams, Niaura, Eaton and Rossi (1991) discovered that self-
efficacy operates best in general life-style changes, noting that self confident clients of 
intervention programs were less likely to relapse into their previous unhealthy diets. 
Several studies of overweight adults have demonstrated that diet and weight control are 
governed, at least in part, by self-efficacy beliefs (Bernier & Avard, 1986; Chambliss & 
Murray, 1979; Shannon, Bagby, Wagner, & Trenkner, 1990; Slater, 1989). These studies 
of adults generally found , through analyzing the responses to questions, that overweight 
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individuals were most responsible in their behavior treatments when they had a strong 
sense of self-efficacy. 
Attribution Theory. Self-efficacy results from an individual ' s self-concepts 
which, in turn, is derived from perceptions, judgments, and thinking. Belief in the 
likelihood of one's success or failure on a given task is then attributed to some force that 
is either external or internal to the individual , indicating the importance of Attribution 
Theory to self-efficacy development. Attribution Theory describes how people explain 
the reasons for outcomes and how they answer the question "Why?" when describing an 
action (Kelley, 1973). 
Fritz Heider played a central role in the early development and defining 
Attribution Theory. His book, The Psychology of Interpersonal Relations, was published 
in 1958 (Heider, 1958). Since that time, a number of researchers have written about and 
assisted in the further development of the theory. Edward Jones ' research contribution 
focused on the attribution process and on the development of a theoretical structure 
(Jones & Harris, 1967). Working with Keith Davis (Jones & Davis, 1965), and Harold 
Kelley (Kelley, 1973), Jones examined how people decide whether to attribute causality 
and whether causality will be internally or externally attributed. By studying the close 
relationships of young couples, they found that individuals attribute causality when 
negotiating and trying to resolve conflict. Bernard Weiner is believed to have been 
responsible for making the theory relevant to education (Weiner, 1974). He found that 
attribution was germane to success and failure in the three dimensions of locus (internal 
versus external), stability (are causes static?), and controllability (breaking down 
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attributions into causes, that can be controlled, such as skill versus those that cannot be 
controlled such as luck) . Of primary interest to these researchers has been the question of 
what influences an individual ' s explanation. 
There are two types of attribution: internal and external. In internal attribution, 
causality is assigned to something inside a person, and the person is perceived to be 
directly responsible for the outcome (Weiner, 1974). External attribution involves 
assigning causality to forces or agents that are outside of an individual ' s control (Weiner, 
1974). The important questions are what can influence a person to believe that particular 
factors predict success, and what can influence a change in these beliefs? When the 
perceived locus of control is external , the individual tends not to believe he/she has 
control over the results of the task. The external attribution for failure results in low 
motivation for change. 
Research on attribution differences indicates that the perceived locus of control 
influences behavior. For example, Saltstone (1988) investigated why an individual would 
drive after drinking, even though he/she is not an alcoholic and has been given more than 
one citation for driving while under the influence of alcohol (DWI). The objective was to 
understand how the arrested individual attributed blame for the crime of DWI (what 
reasons are given for the arrest, as well as how these attributions differ from other chronic 
offenders). Saltstone compared the attributions of four groups of individuals: 43 
alcoholics (in rehabilitation programs), 73 non-alcohol related criminal offenders 
(inmates), 52 DWI offenders on probation and in rehabilitation programs, and 61 DWI 
offenders with several DWI citations not yet on probation. The participants were given 
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the Minnesota Multiphasic Personality Inventory at the beginning of the study and a 7-
item attribution inventory (developed and tested by the researcher and colleagues) at 
various stages of their programs or sentences over a three-year period. The study 
discovered that the DWI offenders were different from the alcoholics and criminal 
inmates, despite a similarity in personality profiles, in that they often attributed their DWI 
behavior to mental-element factors and alcoholism, even though they did not appear to 
have an alcoholic profile. The DWI offenders believed they lacked control over the 
ability to behave responsibly, despite any intentions to the contrary (Saltstone, 1988). The 
attributions allowed for the behavior even if the individual realized it was not safe to 
drive while under the influence of alcohol. 
The individual 's perception of success or failure when performing a task affects 
how much effort will be expended on that task. Much of the research in this area was 
conducted with children and college students in school environments and focuses on the 
correlations between attributions and self-efficacy. However, research by Lachman 
(1991) on the reported differences of younger and older adults in the perceived ability to 
control memory appeared to impact of the effectiveness of memory training programs 
and memory performance. Lachman provided a training program designed to improve 
low memory self-efficacy of older adults in which the participants were given 
information that memory failure was not inevitable or irreversible and that all people 
experience memory problems that can be improved with training, suggesting the internal 
control of attribution. The researcher then measured whether such improvements were 
associated with better memory performance and found that it appeared memory could be 
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improved with training in memory attribution. The study indicates that motivation for 
learning and improving memory depends in part on regulating feelings of efficacy 
regarding learning. 
Once strategy building has occurred, orchestration, or implementation, of 
strategies developed in self-regulation is necessary for actual behavioral change (Paris & 
Winograd, 1990). Strategies can change thinking and knowledge, but orchestration is 
necessary for behavior change. 
Awareness of obstacles. Obstacles to metacognition could prevent individuals 
from effective problem solving or effectively changing thinking and behavior and can 
occur anytime throughout the metacognitive process. Three obstacles as described by 
Davidson & Sternberg (1998) are stereotypy, impasse, and metacognitive failure and 
describe the spectrum of interference in metacognition. While the research was primarily 
in children, the developmental aspects of metacognition indicate the importance of 
obstacles to the processes in adults. Children can learn to use metacognition to 
incorporate new information for problem solving, or they may not adequately problem 
solve resulting in the continuation of obstacles even as they develop and become adults. 
Stereotypy occurs when an individual gets stuck while problem solving. The decision by 
an individual to use only one strategy for problem solving would lead to inflexibility in 
solving a new and different problem; even when the individual realized the strategy was 
not working, the strategy could not be changed. Such a decision interferes with forming 
new strategies and solving new problems. However, when the researchers discovered that 
attempts to weaken memories for, and repeated use of ineffective strategies, an 
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improvement m performance on problem solving was observed. The strategic 
interference allowed the individual to be more creative and invoke a new strategy in place 
of the usual pattern of cognition. 
The second obstacle, impasse, is when the problem is sufficiently unique that the 
problem solver cannot retrieve any known plans or procedures for problem solving 
(Davidson & Sternberg, 1998). These analytic problems could interfere with knowing 
how to deal with new problems as they arise in a situation of coping or learning. The 
person then has difficulty learning or assimilating new information because he or she 
does not know where to begin and, at the risk of failure, will not explore other options. 
The encouragement of self-reflection when an impasse is reached or the provision of an 
instructional intervention that provides problem-solving strategies have both been found 
to be useful in improving problem-solving (Davidson & Sternberg, 1998). 
The third obstacle is metacognition failure. This obstacle occurs when one does 
not monitor and evaluate knowledge or review regulation and orchestration strategies 
when new or additional information is received (Davidson & Sternberg, 1998). 
Individuals do not always monitor their thinking (Davidson & Steinberg, 1998), and 
simple encouragement may be enough to result in self-monitoring and improved 
performance. Instruction regarding metacognition may need to be supportively taught to 
individuals in order that they monitor their cognitive processes and find innovative 
strategies, avoid obstacles, and appropriately evaluate salient situational features. 
Interference in familiar strategies used for problem solving, instructional 
intervention, and the encouragement of self-reflection when an impasse is reached and 
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retraining m metacognition when there is metacognition failure could result in 
overcoming obstacles to problem solving (Davidson & Steinberg, 1998). When obstacles 
to metacognition are overcome and monitoring, regulation, and orchestration have been 
successfully implemented to solve a new problem, the new thinking and behaviors can 
result in assimilation. 
How and When Does New Thinking and Behavior Become Assimilated? 
Assimilation is the desired culmination of a learning experience and involves the 
absorption of the strategies and behaviors by challenging and changing, or forming new 
memory, so that an individual does not have to be conscious or aware of a strategy or 
behavior to use it. Assimilation is, then, the performance on a task absorbed into one 's 
long-term memory and is the desired result of the metacognitive process (Graf & Brit, 
1996). When the metacognitive process results in the assimilation of a strategy and/or 
behavior that is unconscious or non-reportable, implicit memories are at work. If the 
metacognitive process is successful , the information is eventually transferred to long-
term memory through memory consolidation (process for storing new information in 
long-term memory), and a task can be performed implicitly. The following section 
provides a discussion of implicit and explicit memory and metacognition, the 
neuroscience of learning and memory, and changing or forming new implicit memories 
for successful assimilation of new eating and physical activity thinking and behaviors. 
Implicit and explicit memory and metacognition. The differences between 
explicit and implicit memory are the consciousness and reportability of their use (Reder, 
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1996). Explicit memory is active when knowledge of thinking or behavior is reportable, 
indicating awareness. Implicit memory is not conscious or reportable and is operative 
when thinking or behavior clearly demonstrates evidence of memory, but demonstrates 
no evidence of conscious thought or behavior. Simon (1996) noted that implicit memory 
indicates intact processes for understanding and knowledge. Even though recollected 
content is not conscious; this type of remembering would be important for permanently 
changing thinking and behavior. Kihl strom, Shames, and Dorfman (1996) described the 
stages of implicit cognition in problem solving as intuition, incubation, and insight. 
Intuition is when a problem is solved by very rapid decisions, judgments, or solutions that 
are clearly dependent on stored knowledge, but do not require conscious knowledge at 
the moment of solving a problem, exhibiting a behavior, or answering a question. The 
term incubation is used to refer to problem solving while sleeping. The individual is 
unaware of accessing memory, but still awakens with a solution for a problem. Insight 
refers to the somewhat rapid solutions that occur to one over longer periods of time. 
These are often described as the "aha!" phenomenon because the solutions arrive 
suddenly some time after the problem is first presented (Simon, 1996). Often, the path to 
retrieve the memory was unrecognizable at the presentation of the problem. The new 
behaviors need to be drawn implicitly from memory, replacing the old, undesirable, and 
assimilated behaviors. 
Reder and Schunn (1996) believe that the metacognitive processes can be made 
implicit and that strategy choice is influenced by past experience, but the individual might 
not be aware of that influence. Reder and Schunn (1996) suggest that monitoring, an 
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important component of metacognition, frequently occurs without awareness. Much of 
the supportive research on memory has come from studies of recall and feelings-of-
knowing (FOK) for explicit and implicit memory access. Research in recall and FOK has 
shown that implicit memory and explicit memory are different and that implicit memory 
can be the end result of the metacognitive process of changing knowledge and behaviors. 
In one experiment with adults, Neill , Beck, Bottalico, and Molloy (1990) examined 
subjects as they demonstrated the effects of intentional versus incidental learning on 
word stem completion and cued recall tests. The subjects repeated words out loud as filler 
between presenting and recalling series of words. They discovered that, in the intentional 
learning conditions, when subjects were forewarned that memory for words could be 
tested, there was a higher cued recall than occurred among participants in the incidental 
learning condition. These findings indicate that implicit retrieval is not under direct 
intentional or strategic control. However, a second experiment by Neill , et al. , (1990) 
found conflicting evidence and attributed the difference in the results to the pretest 
intention of the subjects to learn. Neill , et al., (1990) found that by giving more precise 
instruction and including a test-practice session, they could promote learning intention, 
thereby inducing subjects to rely on intentional retrieval. The results of their study 
showed that intentional learning instructions thus facilitated performance on both types of 
tests, suggesting comparable influence on implicit and explicit memory retrieval. Results 
further indicated subjects might adopt encoding strategies that enhance performance on 
implicit memory tests. Since implicit memory retrieval is not under direct intentional 
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control, it would be incidental and the desired result of the metacognitive process for new 
learning and memory. 
In other studies of explicit and implicit memory, it has been discovered that 
thinking must be metacognitive to result in selecting or constructing strategies, indicating 
the important relationship between metacognition and memory. Reder and Ritter (1992), 
studying undergraduate students in a series of arithmetic game show experiments, tracked 
how learning and FOK decisions changed as a function of the problem. Participants were 
presented with arithmetic problems that they were unfamiliar with before the experiment. 
The participants were then exposed to the problems up to 28 times and, each time they 
were exposed to the problem, they were asked to make a very rapid assessment of 
whether they knew the answer to that particular problem. The participants were allowed 
to study the answer to the problems and were rewarded for learning the answers. The 
experiments revealed that rapid FOK were made based on the familiarity the participants 
had with the terms from questions presented. The answers were affected by practice with 
the task, but not practice with the problem. When the problems switched the operator 
while the operands remained the same, the subjects answered incorrectly. For example, 
switching the operator from 29 + 27 to 29 * 27 appeared to be the same problem when 
rapidly assessed (Reder & Ritter, 1992). Participants were as likely to think they knew 
the answer to the problem they had never seen as to one they had seen many times, 
provided only the operator was switched. The experiment demonstrated that the FOK are 
influenced by the terms in a question, and the rapid strategy selection is an implicit 
process. The researchers suggested that the FOK was the first selected strategy for 
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answenng questions usmg implicit memory. Familiar cues, such as seemg the same 
operators, appeared to cause an automated response, even if the problem was different, 
resulting in rapid, and sometimes incorrect, decisions. The ability to evaluate the question 
and attempt to answer it was performed implicitly , indicating that the subjects had used a 
metacognitive process resulting in an implicit memory that could be easily accessed, as in 
the studies by Kuiper (2002) and Kitsantas (2002). Familiarity appears to cause one to 
choose known strategies and meet a need, at least temporarily, even if wrong, as in the 
problems that occurred as a result of different operators. 
Reder & Schunn (1996) suggested that strategy choices are governed by implicit 
memory, but the choices are different for different people based on their past experiences. 
Individuals are sometimes aware of their strategies, but not aware of what led them to 
that particular choice, as the thinking and behavior are implicit. The question remains as 
to why an individual would choose the same strategies repeatedly (stereotypy) when they 
were not effective for a task in the past. Reder and Ritter (1992) believe that the strategies 
addressed a need, at least temporarily, in the past and were quickly assimilated, causing 
the individual to overlook other strategies when responding quickly to a problem or task. 
This indicates the relationship between memory and the metacognitive process of using 
monitoring and strategy selection and suggests how obstacles can interfere in 
metacognition. 
Metacognitive phenomena such as FOK judgments and recall have been used to 
investigate monitoring of knowledge and accuracy in monitoring stored knowledge 
(Hacker, 1998). FOK, as discussed earlier, is dormant knowledge that is recognized when 
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the learner is presented with other items. Hart ( 1965) discovered that FOK judgments 
were relatively accurate indicators of what is or is not stored in memory. In the Hart 
study, undergraduate students were asked to recall answers to a number of general 
information questions across a variety of topics. The researcher then used only the 
incorrect answers and asked the students to make FOK judgments as to whether they 
could recognize a correct answer when presented with incorrect answers. The FOK 
judgments were followed by a multiple-choice test to select the correct answer. Again, 
Hart (1965) found that FOK judgments were fairl y accurate indicators of what is or is not 
stored in memory. Further studies of college students (see Butterfield, Nelson & Peck, 
1988) examining FOKjudgments confirmed Hart ' s (1965) findings . 
Transferring new thinking and behaviors into implicit memory is essential to 
repeating desirable tasks long-term, without awareness or having to repeat all or part of 
the metacognitive process every time the thinking and behaviors are needed. New 
thinking and behaviors that are not absorbed into implicit memory require conscious 
thought, and constant conscious thought of everything one does would be impossible. 
Interference occurs when memory retrieval is impaired by non-targeted 
information that is similar to the target information and can compete for retrieval (Lustig 
& Hasher, 2001). The number and strength of that competing information influences the 
level of interference. Lustig and Hasher (200 1) discovered that brain damaged patients, 
relying on implicit memory for memory performance, are vulnerable to interference and 
found that interference is more likely to occur when the target items are similar in 
competition for responses to cued memory. 
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The implicit memory for the strategies is accessed through priming. Priming 
occurs when exposure to a word, object, or some other cue influences the subsequent 
processmg. Priming can be perceptual which is data-driven and modality specific, or 
conceptual which is more semantic and related to the depth of encoding. Priming 
operates even m amnesic patients who have trouble remembering explicitly studied 
information (Norman & Schacter, 1996). Whatever can be accessed from memory 
determines the performance on a task, and organizing activity can be infinitely complex 
but can be flexible and accommodating (Fosshage, 2004). However, many memories are 
not particularly susceptible to change. Fosshage (2004) indicated that implicit memory is 
difficult to alter in brain function. 
Whereas transient metabolic changes are involved in short-term memory, more 
stable structural changes are involved in long-term memory. Importantly, 
repetition of firings and the involvement of affect increases the probability that 
the neural net profile will become ingrained circuits of the brain and will enter 
long-term memory storage (p. 53). 
Using metacognitive processes and strong competitive targets can slow down and 
interfere with the task at hand (Reder & Schunn, 1996), and increasing the number of 
times the same priming is used, increases the probability that the new thinking and 
behavior will be implicit. When purposefully changing knowledge, interference is 
accomplished by using the metacognitive process to challenge and change implicit 
memory. The new priming cues for accessing implicit memory are now in long-term 
memory and will trigger the same thinking and behaviors every time the new cues or 
priming appear, unless something changes in the priming situation (Lustig & Hasher, 
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2001 ). Kessler (2009) discovered the importance of cueing when researching hypereating 
for his book, The End of Overeating He explains that cueing is learned through 
experience with conditioning stimuli. The mere sight of a chocolate chip cookie on 
television or a bakery sign can trigger wanting of a cookie. Sounds, smells, location, time 
of day, or even random cues such as associating Grandma, who occasionally served 
homemade cherry pie, can cue uncontrollable eating behaviors. What takes place 
neurologically to result in this response and what challenges or changes implicit memory? 
The neuroscience of learning and memory. To begin the discussion of the 
neuroscience of learning and memory, it is useful to understand some basic anatomy and 
physiology of the human brain. A variation of the basic mammalian brain, the human 
brain contains its own special features. For example, the cerebral neocortex is unique to 
mammals, is very large in humans, and, as will be discussed later, important to learning 
and memory. 
There are three major regions of the brain: the cerebrum, the cerebellum, and the 
brain stem. The cerebrum is the largest section of the brain, appearing convoluted with 
many folds and wrinkles. The cerebrum is divided into two hemispheres: the right side 
primarily gives and receives messages to and from the left side of the body, and the left 
side primarily gives and receives messages to and from the right side of the body (Bear, 
Connors, & Paradiso, 2007). This is clearly demonstrated in cerebral stroke patients. A 
stroke is the disruption of blood flow within the brain, resulting in a Joss of brain 
function. If the trauma is to the left side of the cerebrum, the patient will often Jose at 
least some function in the right hand and leg, as well as other functions controlled in the 
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left hemisphere of the cerebrum. The opposite would occur if the trauma were in the right 
side of the cerebrum. By way of example, a stroke in the left cerebrum in the region of 
Wernicke's area or Broca' s area could result in impaired speech and writing. Language is 
transferred and transformed in the visual and auditory systems and speech and writing in 
the motor system (Dronkers, Plaisant, Iba-Zizen, & Cabanis, 2009). Wernick ' s area is on 
the superior surface of the temporal lobe, and Broca' s area is in the region of the frontal 
lobe. The boundaries between the two are not yet clear and appear to vary from person to 
person. However, together they produce the essence of language, speech, and writing and 
a stroke in the left hemisphere of the cerebrum would affect the performance on tasks in 
these areas. 
The cerebellum is a smaller region of the brain located behind and below the 
cerebrum and is the control center for movement. This region of the brain has multiple 
connections to the cerebrum and spinal cord. It is also divided into two hemispheres with 
a midline region called the vermis (Bear, et al. , 2007). 
The brain stem extends to the spinal cord and is the location from which the 
cerebellum and cerebrum extend. This is the part of the brain that is essential to life, since 
it controls functions of the body, such as respiration and heart beat. An individual could 
survive damage to the other two parts of the brain, but damage to the brain stem would 
likely result in death (Bear, et al., 2007). Located within the center of the brain stem is 
the diencephalon, a part of the forebrain. This region is divided into the thalamus and 
hypothalamus. The thalamus is interconnected with the neurons of the cerebral cortex and 
appears to have a role in memory storage. The hypothalamus controls the autonomic 
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nervous system (ANS) and pituitary gland, as well as having a role in memory storage. 
The ANS innervates the internal organs, cardiovascular system, and other nervous 
systems (e.g. , the enteric). The forebrain of the brain stem also contains the basal ganglia, 
a collection of three structures that control movement. Within the basal ganglia is the 
striatum, a collective term for two of the three structures making up the basal ganglia 
involved in voluntary movement. The striatum also seems to contribute to memory 
function . 
The connections between the three regions of the brain are important, but the large 
stze and extensive development of the cerebrum, as compared to its analog in other 
mammals, indicates its importance in human thinking and, as such, learning and memory. 
Current research suggests that anatomical structures within this region, therefore, are sites 
ofimportance to learning and memory. A brief description ofthese structures follows . 
Just under the surface of the cerebrum is a thin sheet of neurons (nerve cells) called 
the cerebral cortex . There has been considerable research on this region of the brain, and 
studies indicate its importance in human thinking and reasoning, processing of 
sensations, voluntary movement, perception, learning and cognition, and other functions. 
One region of the cerebral cortex, the hippocampus, is within the temporal lobe region 
and is essential to certain forms of learning and memory (e.g. , memory of places). The 
temporal lobe is located by the temporal bone (Whitlock, Heynen, Shuler, & Bear, 2006). 
The neocortex refers to the six or more layers of neurons forming the cerebral 
cortex in mammals (Bear, et a!., 2007). It is prominent in vision, hearing, somatic 
sensation, and the control of voluntary movement. The frontal lobe is the area of the 
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cerebrum behind the forehead in humans, and the prefrontal lobe is the anterior region of 
the frontal lobe. 
The three regions of the brain consist of two types of cells: the neurons and the glia. 
The neurons are the cells that make up the rest of the brain and are involved in 
information processing. Bear, et al., state that there are approximately 100 billion neurons 
in the adult human brain, interconnected in order for the body and brain to function in a 
coordinated way. The neurons sense changes in the environment, communicate those 
changes to other neurons , and then initiate responses. All neurons interconnect with other 
neurons to pass on information, allowing for diverse brain and body functions. The point 
of contact for the neurons is the synapse, and transferring and transforming of 
information across the synapses facilitates the brain ' s analytical and command abilities. It 
is, therefore, the site for the action of psychoactive drugs. Glia are the cells between 
neurons that contribute to brain function. Glia support the neuron function, but, while 
more plentiful than neurons, glia function is not yet clear (Volterra & Steinhauser, 2004). 
This basic information on the brain affirms responses to the questions: How is 
memory expressed implicitly, and what are determinates of when and how this expression 
will occur? One of the brain' s many processing abilities is directed towards learning and 
memory. Processes by which memory are used, changed, enhanced, and possibly stored 
varies . Bear, et al. , (2007) have noted, "No single brain structure or cellular mechanism 
accounts for all learning. Moreover, the way in which information of a particular type is 
stored may change over time" (p. 726). In a review article, Bailey, Kandel , and Si (2004) 
conclude that researchers have not identified the complete mechanisms for memory 
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storage in humans. "One of the persistent questions in the molecular study of the storage 
mechanisms of memory is the nature of the enduring change that underlies long-term 
memory" (Baily, et al. , 2004, p. 55). It is their position that, while there is no doubt of an 
enduring change, it is unclear how that change takes place. It appears that memory and 
learning systems are dynamically regulated at the cellular and molecular level, whereby 
neurons and synapses in the brain are affected. As indicated above, neurons are cells in 
the human brain that interconnect to function. The neurons sense changes in the 
environment, communicate the changes to other neurons, and initiate the body ' s 
responses to those changes towards the goal of maintaining homeostasis. The point of 
contact between neurons is the synapse, and neurons connect to other neurons to pass on 
information, facilitating the brain 's responses. However, what are the different memory 
systems, and how do they affect the alteration of memories? 
"Learning is the acquisition of new information or knowledge. Memory is the 
retention of learned information" (Bear, et al. , 2007, p. 726). Previously, in the review of 
metacognitive theory (Brown, 1978; & Paris & Winograd, 1990), three types of 
metacognitive knowledge were discussed: declarative, procedural, and conditional. Bear, 
et al., note that psychologists have distinguished between different types of learning and 
memory, but that scientists focus on only two types of memory: declarative, the memory 
for facts and events, and nondeclarative (procedural), the memory for behavioral skills or 
habits. Declarative memories are viewed as explicit, because they are conscious and 
reportable. The procedural memories are quite often believed to be implicit, since the 
brain remembers what to do and when to do it without evident awareness of that memory. 
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The objective is to add to the new knowledge of declarative memory. However, 
procedural memory is also important, because it controls action. Various sections of the 
brain are believed to be involved in the two types of memory. Declarative memory 
appears to occur in the medial temporal lobe, nearby cortical areas, and pathways 
connecting these areas to other parts of the brain, such as the thalamus and the 
hypothalamus. Neurons here connect to neurons in the thalamus and hypothalamus, 
performing through the ANS that controls heart rate and blood flow to the digestive 
system, while decreasing blood flow elsewhere when eating and digesting are in process. 
Studies indicate the temporal lobe is the location of declarative memories, and that 
this is likely separate from the region in which procedural memories are stored. In a 
famous case reported by Milner, Corkin, and Teuber (1968), Dr. Brenda Milner of the 
Montreal Neurological Institute studied an epileptic man (H.M.), 27 years of age, who 
had an operation to remove part of the medial temporal lobe, including the cortex. The 
subject had been suffering from severe epileptic seizures since the age of 10. The seizures 
had become so violent that he could no longer work, and the decision was made to 
remove a portion of the temporal lobe. The surgery was successful for eliminating the 
seizures, and his perception, intelligence, and personality were, fortunately, little affected 
by the surgery. However, he was left with partial retrograde amnesia (difficulty retrieving 
old memories) for the years prior to the surgery and extensive anterograde amnesia 
(difficulty forming new memories). For example, he had difficulty remembering someone 
he had met a few minutes earlier. Dr. Milner worked with the patient for 50 years, but she 
had to reintroduce herself to him each time they met (Milner, 1995). 
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In the study of H.M. , the patient' s working memory, with constant rehearsal , and 
long-term memory appear to be normal. Interference appears to cause him to forget items 
in working memory, and he is unable to form new declarative memories. He can learn 
how to perform new tasks (procedural memory) with effort, but he cannot remember the 
experience of being taught the habits and skills. From this research (and central to our 
interests here), scientists have deduced that the declarative and procedural memories are 
formed and retained in different regions of the brain and that the medial temporal lobe is 
one location of declarative memories (Bear, et al., 2007). 
David Olton and colleagues at Johns Hopkins University (1978) performed further 
research on brain circuitry for declarative and procedural memory. Olton developed a 
maze for rats constructed with a central structure surrounded by radiating arms; food was 
located at the end of some of the arms. With practice, rats became efficient at retrieving 
the food from the appropriate arms of the maze without retracing their steps. If the 
hippocampus is destroyed before the rats have seen the maze, they will still go down the 
maze arms, but they never learn to be efficient at retrieving the food. Such rats 
continually repeat their steps into the maze arms already visited. This experiment 
indicates that the declarative memory is in the hippocampal region. Dr. Olton and 
colleagues tested procedural memory by adding a light over the arms containing food. 
This design was intended to draw on procedural memory by teaching the rats to associate 
the light with the food . The researchers used rats with two different types of brain lesions, 
one in the hippocampus and one in the striatum (located within the basal ganglia that 
receives input from the frontal and parietal cortex that send information to the thalamus). 
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The researchers discovered that the rats with lesions in the hippocampus performed less 
efficiently on the maze, but that the performance on the lighted version was unaffected. A 
lesion in the striatum impaired performance on the lighted task, but had little affect on the 
standard maze. These experiments suggest that different brain circuitry is involved in 
forming declarative and procedural memories. 
Declarative and procedural memories can be short-term, working, or long-term. 
Short-term memories are those lasting minutes to hours, but not the ability to recall the 
memory one week later. The short-term memories can be selectively converted to long-
term memory by a memory consolidation process (Bear, et al. , 2007). Working memory 
is the process of keeping a memory alive for immediate use, usually through rehearsal. 
Working memory is limited in capacity and is measured by testing an individual's ability 
to remember a random list of numbers. However, working memories can also be 
consolidated into long-term memory. Long-term memories are more permanent and can 
be recalled for months or years. Many less significant memories do not become long-term 
memories. The question remains as to how information is stored, and whether memories 
occur because of small , subtle changes in the synapses and in a number of regions of the 
brain. This has been difficult to research and has, therefore, led scientists such as Eric 
Kandel and colleagues at Columbia University to study the nervous systems of very 
simple invertebrates such as the sea slug, Aplysia californica (Kandel, 1979). The 
research on invertebrates did show memories are altered in the synapses when the 
organism is learning simple procedural memory tasks. In 2004, Dr. Kandel received the 
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Nobel Prize in Medicine for his work in this area, indicating the importance of his 
discoveries in the neuroscience of learning and memories . 
In part, declarative memories have been difficult to study at the cellular and 
molecular level because of their transitory nature . However, procedural memories are 
long-term, making them more amenable to research. Procedural learning can occur 
through nonassociative or associative learning. Nonassociative learning is a behavioral 
response to a single stimulus and is described as either habituation or sensitization (Bear, 
et al., 2007). Habituation is learning to ignore a stimulus because it lacks meaning. 
Sensitization is learning to intensify responses to all stimuli because of a competing 
sensory stimulus. 
Associative learning is a function of the connections formed between events and 
includes both classical conditioning and instrumental conditioning. "Classical 
conditioning involves associating a stimulus that evokes a measurable response with a 
second stimulus that normally does not evoke the response" (Bear, et al. , 2007, p. 763). 
The experiments by the behaviorist Pavlov would exemplify this type of learning. In his 
experiments, Pavlov taught dogs to begin to salivate when they heard the sound of a bell 
as the conditioned response. The unconditioned response would be salivating at the sight 
of a piece of meat. The conditioning was the result of pairing the sound of the bell with 
the sight of the meat, so that the dog learns that the bell indicates the meat and begins to 
salivate. This can lead to cueing described above. 
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Instrumental conditioning describes the association of a consequence with a 
particular behavior (Bear, et al., 2007). This type of learning can be a reward stimulus or 
an aversive stimulus. 
The underlying neural basis of nonassociative and associative procedural learning 
appears to be extremely complex and to investigate this phenomenon, simple forms of 
learning have been studied in invertebrates. Invertebrates lend the experimental 
advantages of having small nervous systems, identifiable neurons, identifiable neural 
circuits, and simple genetics (Kandel, 1979). Beginning in the 1960s, Eric Kandel and his 
colleagues at Columbia University discovered that they could observe cellular changes 
taking place when they administered an electrical current to the tail of the sea slug, 
Aplysia. They found that there are modifications that take place in the synapse between 
the sensory and motor neurons when learning occurs, and these modifications take place 
in the presynaptic area of the neuron. In addition, persistent administration of the 
electrical current was associated with increased postsynaptic responses to 
neurotransmitters released by the sensory nerves. In a review article by Bailey, et al. , 
(2004) looking at the molecular basis of learning-related synaptic growth for enduring 
memory change in Aplysia, it was revealed that ongoing macromolecular synthesis is 
required. These studies have provided con-elations between learning and cellular change, 
but the cellular basis of learning is still unclear. Some vertebrate animal studies have 
been done on the cerebellar cortex similar to the classical conditioning performed on the 
Aplysia, but these provide limited information on the cellular basis of learning. Findings 
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in invertebrate and vertebrate studies have, however, provided the following information 
on the neural basis of memory (Bailey, eta!. , 2004): 
• Learning and memory can result from modifications of synaptic transmission. 
• Synaptic modifications can be triggered by the conversion of neural activity 
into intracellular second messengers. 
• Memories can result from alterations in existing synaptic proteins (p. 712). 
Memory formation appears to involve modifications to the synapse. These modifications 
appear to work against the factors that would erase memory by cell turnover, possibly 
with new protein at the synapse that converts the short-term change to a more permanent 
change. Retention of the long-term memory is overriding, and interference becomes an 
important component of changing the structures involved in memory retention. There are 
limits to the plasticity of structures in the brain, but the relative end of brain development 
does not mean there is an end to changes in the neurons and synapses. Why are some 
memories retained or enhanced, while others are not? How are memories affected by 
motivation? 
Whitlock, Heynan, Shuler, and Bear (2006) state that 30 years of intensive 
research has demonstrated that one area of the brain, the hippocampal area CA 1, is where 
long-term memory and synaptic modifications of that memory occur during memory 
formation. In their research on rats, they found that the hippocampal area, CA 1, is 
stimulated by learning, and affected by such factors as temperature changes in that 
region, during learning conditions. However, even the most recent research is far from 
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conclusive on the neuroscience of learning and memory. There are different neural 
mechanisms for short, working, and long-term memory, and the potential for learning and 
storing new knowledge requires synaptic growth and activity, the precise nature of which 
is not yet understood in humans. 
Changing implicit memories. For purposes of this study, it is vital to note that 
new memory formation can and does occur in humans across the lifespan. While the 
mechanisms are not completely understood, explicit and implicit memory formation 
occurs in different regions of the brain, though they likely intersect. Considering recent 
discoveries in learning and memory development, it is of little surprise that changing 
behavior and thinking can be difficult. Synaptic plasticity is important to the ability to 
change memory, and changing implicit memory appears to require an interference to 
bring the thinking of memories into explicit form . Strong competitors to the target 
memory are necessary for a new implicit memory to form and to replace the original 
automated response. 
Lustig and Hasher (200 1 ), in an analysis of the research on the process of 
interference in implicit memory, found that deliberate retrieval is not necessary for 
interference to occur. Interference occurs when certain items are similar to the target and 
depends on the number and strength of the competing items. Research with graduate 
students on interference in implicit memory using word fragment completion tests found 
that explicit memory was affected by using an additional verbal task (S loman, Hayman, 
Ohta, Law, & Tulving, 1988), resulting in the memory for later studied words being 
weaker than for earlier studied words . Their research indicated that implicit memory was 
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susceptible to interference. Retrieval can be impaired by " learning additional information 
before or after the critical target information" (Lusting & Hasher, 2001 , pg. 629). 
Subsequent research has reported interference does occur, particularly if target and non-
target items are similar. Research on undergraduate students by Lustig and Hasher (200 1) 
contradicted the Sloman, et al. , (1988) research by demonstrating that interference effects 
on word fragment completion tests were not different for explicit or implicit memory. In 
the experiment, control participants learned only one list of target words compared with 
the intervention participants who learned one of three additional non-target word lists. 
The non-target word lists were similar to the target list, (e.g. , ALLERGY was unrelated 
to URGENCY, but similar to ANALOGY). The participants were then given lists of 
word fragments (e.g. , A_L_GY). In the explicit condition, they were asked to complete 
the word from the study list, and in the implicit condition, they were asked to complete 
the word with the first word that came to mind. The group that studied non-target word 
lists completed fewer fragments, indicating the interference in accessing memory. 
Learning additional information interfered in the retrieval of the target information, 
whether from the studied word list or from implicit memory, indicating that implicit 
memory could be changed by interference with similar competitors to the target 
information. 
Metacognition, Behavior Change, and Weight Loss 
The Biology of Body Weight Regulation 
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The biology of body weight regulation takes place in the adipose cells in the 
stomach and intestines as well as at the cellular and molecular level of the brain. Glucose 
is as essential to brain function as oxygen is essential to body function (Bear, et a!., 
2007). Lack of glucose in the brain will result in unconsciousness, followed by death 
within a short period of time. Therefore, humans are motivated to eat to maintain glucose 
levels and store energy to be available when needed. The body is very efficient at 
maintaining energy balances (Chua & Leibel, 2002). When an individual is taking in 
fewer calories than needed for energy balance, the body responds by stimulating calorie 
intake or decreasing energy output. These mechanisms cause an individual to crave more 
food and to decrease energy metabolism to achieve energy balance and maintain body 
weight. One mechanism involves the adipose tissue ' s ability to communicate with the 
brain to increase feeding when energy stores are being depleted. Douglas Coleman and 
his colleagues, at the Jackson Laboratories in Bar Harbor, Maine, discovered this 
mechanism in the 1960s while studying genetically altered mice (Coleman, D.L., 1977 
and Coleman, D.L. & Hummel, K.P. , 1973). The mice were bred without the gene that 
tells the brain that fat reserves are normal. As a result, the mouse brain believes its fat 
reserves are low and has an abnormally high drive to eat. These mice, the ob/ob mice, are 
obese, and in 1994, Jeffrey Friedman, from Rockefeller University, discovered the 
protein, called leptin, that is released by fat cells to decrease appetite (Friedman & 
Halaas, 1998). He found that the released leptin acts on the neurons in the hypothalamus 
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to decrease the desire to eat and increase energy expenditure. In the ob/ob mice, the brain 
is deceived into thinking that the fat reserves are low, because the mice lack the ability to 
release leptin from adipose tissue. Logically, then, introducing more leptin into the 
bloodstream would decrease appetite and increase energy expenditure. Leptin therapy has 
been investigated along these lines. However, it has been found to be effective in only a 
few individuals who have a leptin deficiency. Most overweight individuals do not have a 
leptin deficiency and introducing excess leptin into their systems does not appear to 
suppress appetite or increase energy expenditure. Therefore, while leptin is important to 
weight regulation, it is not clear exactly how it influences the hypothalamus, even though 
it is evident that leptin levels are related to changes in fat cell size. 
In the short-term regulation of body weight, there are several hunger mechanisms 
and satiety signals that influence eating and appetite (Bear, eta!. , 2007). When eating, the 
body reacts in three phases : cephalic, gastric, and substrate. The cephalic phase occurs 
when the sight, smell, or suggestion of food stimulates the secretion of saliva in the 
mouth and digestive juices in the stomach, and the desire to eat is heightened. The gastric 
phase occurs during feeding, when there is an increase in saliva and digestive secretion 
production as a result of chewing and swallowing. These substances aid in the breakdown 
of food that can then be used as energy or stored as fat. 
The substrate phase is the movement of food further into the digestive tract and 
the absorption of the food into the bloodstream, as the stomach begins to fill. As the 
stomach fills , there are cells lining the stomach that secrete a protein called ghrelin. 
Ghrelin is released into the bloodstream when the stomach is empty in order to stimulate 
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feeding. Following bariatric surgery (stomach stapling), obese individuals often have a 
decrease in appetite. Bear, et al., (2007) believe this is a result of the isolation of the 
ghrelin secreting cells in the stomach that would normally stimulate feeding, though this 
has not been validated by research at this time. 
The decrease in appetite at the end of a meal is from satiety signals of gastric 
distension, cholecystokinin (CCK), and insulin. When gastric distension occurs during 
feeding, the nerve cells in the stomach wall , ascending to the vagus nerve, signal the 
brain to decrease appetite. However, this signal can be overridden, when there is a desire 
to eat, such as when something is tasty. 
CCK is a protein released by the cells lining the intestines in response to certain 
foods , particularly fat (Bear, et al., 2007). CCK also works on the vagus nerve that 
signals the brain to inhibit eating. 
Insulin is a hormone released by pancreatic cells to regulate blood glucose levels. 
Following a meal, blood glucose levels increase and in order for the glucose to be stored 
as fat or used for energy, insulin levels must accompany that rise. The insulin IS 
necessary for the glucose to be transported across cell membranes. Insulin release IS 
stimulated by several mechanisms, such as in the cephalic phase, where there is a 
parasympathetic stimulation of the pancreas to release insulin, or when blood glucose 
levels fall signaling the neurons in the brain to stimulate the appetite (Bear, 2007). Insulin 
decreases eating by acting on several regions of the hypothalamus. In Type 2 diabetes, 
the pancreas does not produce enough insulin, or the cells are unresponsive to insulin, 
and the body cannot adequately use the glucose in the blood stream. The cells then lack 
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enough glucose to produce energy, and the high levels of the glucose in the bloodstream 
over time can affect the eyes, kidneys, nerves, or heart (American Diabetes Association, 
[ADA] 2008). 
The release of leptin from fat cells when they increase in size, the release of 
ghrelin from the cells lining the stomach to increase appetite, and the short-term 
regulation of body weight mechanisms are hunger and satiety factors affecting appetite 
and metabolism, but it is not yet clear how the brain functions in the eating and metabolic 
reaction to a body out of energy balance (Bear, et al., 2007). However, the body ' s ability 
to utilize these mechanisms to maintain or gain weight in order to keep glucose stores 
readily available, make weight loss difficult and challenging. Weight loss plans should be 
carefully constructed to avoid over stimulation of the mechanisms that increase appetite 
and decrease metabolism. 
The Weight Loss Maintenance Problem 
Most dieters are successful at short-term weight loss but have difficulty 
maintaining that weight loss for the long-term. Kramer, et al. , (1989) demonstrated this in 
a 15-week behavior change weight loss program for 114 men and 38 women. The 
researchers noted an initial weight loss of 8% and 12% respectively, from baseline, but 
then observed a slow, steady weight regain over the next two years. Most weight loss 
protocols, in fact, result in an initial weight loss followed by the same slow, steady 
weight regain seen in the Kramer, et al. , study and in studies by Dansinger, Gleasons, 
Griffith; Selker, and Schaefer, (2005). The initial weight loss usually occurs in the first 
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six months of any program, followed by weight plateaus, and then weight begins to 
increase (Jeffrey, et al., 2000). Jeffrey, et al. found these results in their meta-analysis of 
long-term weight loss methods and success rates. Despite many different weight loss 
protocols, such as behavior modification approaches to achieve energy balance, 
increasing the intensity of the initial treatment, extending the length of treatment, 
enhancing motivation, and teaching maintenance-specific skills, long-term weight loss 
maintenance remains elusive to all but 2%-8% of dieters (Jeffrey, et al.). Between 1974 
and 1994, researchers found a 75% increase in the amount of weight initially lost in 
various weight loss treatment programs by the overweight population, but long-term 
weight loss maintenance was no more successful than the 2%-8% average during the 
same period. These studies indicate the severity of the problem for the overweight 
population who are trying to lose weight and diminish associated health risks. 
Several weight loss protocols do incorporate some form of metacognition during 
the treatment phase wherein short-term success is observed. For example, the National 
Heart Lung and Blood Institute guidelines (NHLBI, 1998) for clinicians recommend 
metacognitive monitoring by observing and recording eating habits and increasing 
physical activity. The guidelines suggest recording, on a daily basis, the frequency, 
intensity, and type of physical activity as well as the time, place, and feelings related to 
physical activity and eating. This observation and awareness of self-monitoring are 
essential for building strategies (regulation). The recommendations are for using 
metacognition for weight loss, but there is still only a 2-8% chance of success, indicating 
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that perhaps the importance of the assimilation of the weight loss strategies and behaviors 
is not being addressed. 
The Jenny Craig Program (2006) has similar monitoring and regulating activities . 
In this weight loss program, the participants keep a record of their eating and exercising, 
noting any difficulties they are having, and writing down upcoming difficult situations 
where diet adherence is of concern. These are then discussed with a counselor 
(monitoring). Meals are self-selected from a customized food plan (regulation) to be 
purchased from Jenny Craig for 28-day intervals (Jenny Craig, 2006). However, these 
processes do not provide long-term successful weight loss at the 12-18 months post-
intervention review, as discovered in the study by Kramer, et al. (1989). After paying the 
Jenny Craig fees for one year, a participant becomes a lifetime member and no longer 
pays the membership fees , thereafter needing only to pay for the self-selected meals or 
counseling services. The meals cannot be easily duplicated, either in content or portion 
control, creating a dependency on the program with little to no change for successful 
weight loss. 
The strategies used by participants utilizing the National Heart Lung and Blood 
Institute (NHLBI, 1998) guidelines or Jenny Craig (2006) weight loss programs do not 
appear to become assimilated. One possible explanation is that the weight loss programs 
incorporate complex thinking and behavior changes that are difficult to assimilate, or the 
competitors are not strong enough to change the existing target for a specific implicit 
memory. A weight loss plan usually involves eating different foods than one normally 
eats (e.g., 5-9 servings of fruits and vegetables), measuring foods (such as Weight 
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Watchers ' Pure Points program or counting your carbohydrate grams with the Atkins 
Diet), avoiding the foods one is not supposed to eat (e.g. , no longer going out to eat at a 
fast food restaurant with family and friends or no longer eating bread), finding time to 
exercise more frequently and longer in already full days, and a multitude of other changes 
to one ' s life while existing within the same personal , familial , and community culture. 
Eating and exercise plans are often elaborate and quite different from an individual ' s 
personal life, making it difficult to absorb all of the strategies into memory. The learning 
and use of metacognition as promoted to a limited degree by some weight loss programs 
appear to be beneficial for short-term weight loss, but the question remains as to why 
long-term weight loss is challenging, and why so many weight loss programs are 
unsuccessful. The answer may well lie in the systematic emphasis one places on the 
metacognitive components in memory reconstruction 
Metacognition and Behavior Change in Weight Loss Programs 
Most weight loss programs either ignore an individual ' s lifestyle and culture (e.g. , 
National Heart Lung and Blood Institute [NHLBI] , 1998) or try to change it (e.g. , 
Lifestyle Pattern Approach, 2007, or Cognitive Behavioral Treatment, 2001). However, 
culture is a powerful force in an individual ' s life and assisting the individual in 
understanding and working with lifestyle and culture, rather than trying to change these 
factors , could allow for greater assimilation of new behaviors since the chosen 
competitors for the target of an implicit memory would then be strong enough to interfere 
with long-term memory. With the exception of bariatric surgery and weight loss 
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medication, most weight loss programs have a behavioral change component. Jeffrey, et 
al. (2000) indicates these programs are rarely successful and often try to change one ' s 
lifestyle and culture to achieve weight loss without exploring his/her cultural influences. 
Core, secondary, and peripheral foods are rarely, if ever, discussed. This section will 
describe several weight loss programs directed at behavior changes to show this 
omission: the Clinical Guidelines on the identification, evaluation, and treatment of 
overweight and obesity in adults (National Heart Lung and Blood Institute [NHLBI], 
1998); Cognitive-Behavioral Treatment of Obesity (Cooper & Fairburn, 2001 ); the 
Lifestyle Pattern Approach (Kushner, 2007), and The Program (Traver & Sargent, 2009). 
These programs do not consider the individual 's adherence to core foods and the eating 
and physical activity patterns based on culture and lifestyle that is critical for long-term 
weight loss. 
The National Heart Lung and Blood Institute clinical guidelines on the 
treatment of overweight and obese adults. The National Heart Lung and Blood Institute 
(NHLBI, 1998) guidelines state that "Behavior therapy provides methods for overcoming 
barriers to compliance with dietary therapy and/or increased physical activity, and these 
methods are important components of weight loss treatment" (p. 30). The treatment's 
behavior component is to teach patients to modify their behavior with the techniques of 
self-monitoring (e.g., recording caloric intake, weekly weighing), rewarding desirable 
eating habits (non-food item rewards), or stimulus control (e.g., identifying social and 
environmental cues that trigger excess undesired eating behaviors and changing those 
cues by negative associations). In addition, the program instructs participants regarding 
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appropriate goal setting and energy balance. The program seeks to change behavior rather 
than identify those components that are core to an individual and then change behaviors 
that are less central to his/her lifestyle and culture. The long-term success rate of any 
behavior modification program has been no greater than the 2%-8% according to Jeffrey, 
et al. (2000). These results indicate that the assimilation of new behaviors does not occur, 
and the majority of patients return to pre-treatment weight within three years (Cooper & 
Fairburn, 2001 ). 
Cognitive-behavioral treatment (CBT) of obesity (Cooper & Fairburn, 2001). 
Cooper & Fairburn (2001) believed that the weight regain resulting from weight loss 
programs could be a result of unrealistic and primary weight loss goals, inadequate 
monitoring of weight, and body image concerns. The researchers developed a new 
program of CBT focused on three distinctive features of treating weight loss and weight 
loss maintenance separately and differently, encouraging program participants to face 
obstacles to weight loss maintenance, and assisting them with the acquisition and practice 
of the behaviors (Cooper, Fairburn, & Hawker, 2003). In the past, CBT has been used 
successfully for treating bulimia nervosa patients who have an unrealistic body image, 
and the same principles were now to be applied to the CBT of obesity. The program 
encourages cognitive changes with more realistic weight loss goals, a realistic body 
image, and active weight loss maintenance. The focus does not, however, take into 
consideration the powerful role of culture in eating and exercise behaviors when 
drastically altering behaviors, nor does it address the importance of interference in 
changing implicit memory. The program does include monitoring, and cognitive changes 
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are encouraged, but only in the three areas listed above. To date, the research indicates 
the CBT participants struggle with the same challenges to managing long-term weight 
loss as other programs, even though the individuals indicate better self-body image. 
Lifestyle Patterns Approach. Kushner (2007) provides a Lifestyle Patterns 
Approach to weight loss. The Approach treats obesity as an adapted response to the 
access people have to food 24 hour per day 7 days per week, as well as the decreasing 
daily demands for physical activity. The plan addresses diet, physical activity, and 
cognitive behaviors, one at a time, so that the participant "gains control , builds 
confidence, improves health, and remains motivated" (p. 352). The Approach suggests 
that it is individualized and personalized for lifestyle patterns and lists three general 
patterns of eating, exercise, and coping. In the program, a therapist identifies symptoms 
from a list of 21 pre-designated symptoms for each individual and then one of four 
different strategies is applied for each symptom. The program focuses on changing the 
individual ' s life without consideration for the culture (family, friends, work, community, 
and/or religion) he/she must return to each day. Once again, the competitors for changing 
the targets may not be strong enough to interfere in the implicit memories that could 
result in permanent change. There are currently no data to indicate this Approach is more 
successful than the 2%-8% experienced in other diet programs. 
The Program. Traver & Sargent (2009) wrote of this health improvement plan 
citing much of the recent research in weight loss and the neuroscience on learning and 
changes within the brain. The authors do suggest the importance of individualized weight 
loss programming but their complex and detailed plan would be difficult to individualize 
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without assistance. There is no training on identifying core behaviors that are influenced 
by an individual ' s lifestyle and culture, though the authors do mention this would be 
important. Detailed statistics are not provided in the book (nor any other publication 
discovered) with any level of detail for the weight loss plan run by Traver starting in 
2005, and, therefore, it is not clear if the protocol realizes successful weight loss. 
Culturally based weight loss plan. In a study by Cousins, et al. , (1992), the 
researchers examined culture and weight loss by providing a family versus an 
individually oriented intervention for weight loss for 168 Mexican-American women in 
Texas. Mexican-Americans typically have a culture of extremely close ties to family with 
whom most meals are eaten together daily. Communities likewise are typically tightly 
bound (Sanjur, 1995). The participants in the study were between 18-45 years of age and 
20%-100% overweight (based on actuary tables). Weight losses were modest and were 
slightly higher in the family group (7.2 lbs. vs. 9.9 lbs. lost), and both groups were higher 
than the group without the cultural intervention (1.5 lbs . lost). The participants had a 
consistent weight Joss through the first six months of treatment and maintained that 
weight loss for the 12 months of the program. The participants used conscious, regulated 
monitoring (record keeping), regulation (developing strategies for losing weight), and 
orchestration (implementing strategies). The weight loss program was designed to be 
culturally sensitive. The women appear to have achieved assimilation of the behaviors for 
long-term weight loss. No longitudinal data are available for the participants, but the 
success of culturally sensitive programs could be valuable to long-term weight Joss. By 
increasing the cultural sensitivity to a specific individual ' s culture, successful weight loss 
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could be achieved through the assimilation of new behaviors and strategies developed in 
the metacognitive process. 
Summary. The Jenny Craig Program, National Heart Lung and Blood Institute 
Guidelines, Cognitive-Behavioral Therapy, Lifestyle Patterns Approach, and The 
Program were developed to assist overweight individuals to lose weight successfully by 
using at least some training in metacognition (monitoring, regulation, and orchestration), 
but the assimilation of new eating and exercise behaviors, and long-term weight loss does 
not appear to occur. Weight regain within 18 months to 3 years does occur for the 
majority ofthe time (Jeffrey, eta!., 2000). However, none ofthe programs focused on the 
core eating and exercise behaviors of an individual, and changing core behaviors would 
be most difficult. Instead, changing other behaviors, less bound to culture, could be more 
successful. The programs have used one-on-one counseling, individualized and 
personalized weight loss, and some metacognition training, but assimilation is elusive 
unless one identifies the core, secondary, and peripheral foods and eating patterns; 
cultural beliefs and resistance to physical activity; and familial , social, community, and 
religious barriers to change. In the next section, the importance of such contextual factors 
will be demonstrated by describing the development of cultural influences on diet and the 
influences of food access and religion. Also to be discussed, are other cultural aspects, 
and the importance of incorporating this information into any weight loss plan. 
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Cultural Influences on Eating and Physical Activity 
As described above, many weight loss programs either ignore an individual's 
lifestyle and culture (e.g., National Heart Lung and Blood Institute or Atkins) or try to 
change it (e.g. , the Lifestyle Patterns Approach or Cognitive Behavioral Therapy). 
However, lifestyle and culture are powerful forces in an individual ' s life, and assisting 
the individual in understanding and working with lifestyle and culture, rather than trying 
to drastically change it, could allow for greater assimilation of new behaviors by 
challenging and changing or forming new implicit memories. 
"Culture describes patterns of behavior" (Fieldhouse, 1995, p. 2) such as eating 
and physical activity. Culture is acquired through everyday, learned experiences that are 
often passed down from generation to generation (Fieldhouse, 1995). Food culture is 
dynamic and influenced by many factors such as ecological and economic changes, food 
availability, innovation, and exposure to new foods. Fieldhouse (1995) states, "The value 
system of a culture shapes the way in which foods are used. A total culture is composed 
of many parts or subsystems, each of which has an impact on individual food behavior" 
(p. 15). Food habits are influenced by diverse cultural factors , and some of these 
influences can be observed, such as the influences of food access, religion, and ethnicity. 
Following is a report of some of the factors influencing an individual ' s eating and 
physical activity behaviors. 
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The Effect of Culture on Eating and Physical Activity 
Considering the degree to which the existence of an individual is embedded 
within his/her culture, it is of little surprise that common behavioral change is difficult. 
This is not to imply that individuals do not contribute to the shaping of their own 
activities. Diner (200 1 ), an historian and professor of American Jewish History at New 
York University, has outlined the problem: "While we can talk in general about the 
history of food habits in particular places, food differences existed within each individual 
society. People in most communities did not eat the same foods in the same way" (p. 4). 
Differential use of food reflect the complexities of an individual's religion, 
sociability, class, family expressions using food (such as holiday celebrations), and many 
other influences (Diner, 2001 ). As noted by Birch ( 1987), the acquisition of food 
acceptance patterns is a result of the transmission from one generation to another and 
within a group of people with something in common. She explains that there are three 
potential modes of transmission: 
1. Genetic preprogramming such that individuals have tendencies for certain 
eating behavior (e.g. , an infant's preference for sweet over sour or bitter) 
2. Food acceptance patterns which are a result of similar exposure to and 
experience with food across generations 
3. Direct social interaction among individuals of a social group (p. 1 07). 
It is necessary to understand the importance of a food item or an eating or physical 
activity pattern, if one is trying to lose weight. Changing central components of diet or 
physical activity behavior would require change in lifestyle and daily patterns that might 
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not be acceptable to an individual trying to exist within a certain culture. Identifying 
those foods or physical activity patterns that would be most difficult to change, and 
categorization into levels of power within an individual diet, would be required. Sanjur 
(1995) utilized core, secondary, and peripheral foods to categorize and discuss these 
levels of eating patterns and food choices. 
Core, secondary, and peripheral foods. Culture affects what is defined as an 
acceptable food, and how it is to be prepared, but this can vary among cultures. By way 
of an example, in the United States, it is considered taboo to eat insects, dogs, or horses 
but in China, these are considered acceptable foods. European Americans usually eat 
their beef cooked rare, while Hispanics prefer their beef well done (Sanjur, 1995). Eating 
schedules are also affected by culture. In Mexico, many people tend to work closer to 
their homes and eat the largest meal at mid-day. While in the United States, most people 
work further away from home and have their largest meal in the evening. This indicates 
that understanding both eating schedules and culturally important foods are necessary for 
assisting an individual with weight loss. The individual 's identification and use of core, 
secondary, and peripheral foods, it is suggested here, would be critical. An intervention 
targeting change in core foods would be unlikely to succeed, since this would exclude an 
individual from his/her culture in specific ways and would be difficult to replace with 
other automated behaviors. Sanjur (1995) quotes Passim and Bennett (1943) describing 
these foods in the following manner: 
1. Core foods are universal, regular, staple, important, and consistently used. 
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2. Secondary foods are widespread, but not universally consumed. They are 
more variable in use and form, less important emotionally, and include 
recently introduced store-bought foods. 
3. Peripheral foods are the least common foods , infrequent in occurrence. Their 
use is characteristic of individuals rather than groups; they are often very 
recent additions to the diet, and their use may be stimulated by specific 
economic conditions (p. 25). 
From these descriptions, it is clear that the core foods, to which one is always 
emotionally attached, would be most difficult to change and should be considered more 
or less intransigent when attempting to develop a dietary or physical activity change plan. 
An intervention targeting weight loss should review the individual's underlying food 
ideologies in order to enhance success in assimilating new secondary or peripheral eating 
and physical activity behaviors. As noted , religion, food access, and ethnicity, among 
other factors, influence an individual's core, secondary, and peripheral foods and physical 
activity rendering them difficult to change; each will be discussed separately below. 
Religious influences. Religion has an influence on diet for many individuals, and 
the complex structures of dietary laws can make it difficult to lose weight. For example, 
there can be problems for the Jewish participant in a weight loss program, since keeping 
kosher laws requires certain dietary restrictions, designed to assist one in observing the 
Kashruth. The Kashruth laws are Biblical in origin and subject to rabbinic interpretation 
with the purpose of conforming "to the Divine Will , as expressed in the Torah" 
(Orthodox Union Primer, 2007, pg. 1). Observing the complex kosher laws requires 
avoiding eating, cooking, cleaning, or storing milk and meat together, resulting in 
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duplicate storage, utensils, and preparation and cleaning areas. Another requirement of 
keeping kosher is for an individual to buy only those animal products that have been 
slaughtered using special procedures performed by a trained butcher (as attested by 
rabbinical authorities). This is done with a specific and extra sharp knife that is drawn 
across the trachea and esophagus of the animal, resulting in instantaneous death. All 
blood must be extracted from the meat by either salting or broiling before the meat can be 
eaten (Orthodox Union Primer, 2007). 
These are only a few of the rules that must be followed if one is Jewish and trying 
to keep kosher. This is but one example within one religion demonstrating the many 
complex cultural food and eating patterns that an individual might have elected to follow 
and that might interfere with the behavioral changes required in losing weight. 
Development of cultural influences on diet as a result of food access provide further 
evidence of the importance of understanding an individual ' s lifestyle and culture when 
developing a behavior change plan to lose weight. 
Development of cultural influences on diet. Until 11 ,000 B.C., all people were 
hunter-gatherers (Diamond, 1999). After that time, people in Eurasia, sub-Saharan 
Africa, and most of the Americas began to domesticate animals and plants. With the rise 
in food production and knowledge of metallurgy, populations increased and people 
developed political organizations to protect food stores, seeking resources to feed their 
increasing populations (Diamond, 1999). At some point, humans would cease to eat just 
what was available to be hunted or gathered, instead choosing the foods they wished to 
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store and eat. Diamond ( 1999) described how different cultures developed, based on their 
ability to institute food production: 
People seek food in order to satisfy their hunger and fill their bellies. They also 
crave specific foods, such as protein-rich foods, fat, salt, sweet fruits , and foods 
that simply taste good. All other things being equal , people seek to maximize 
their return of calories, protein, or other specific food categories by foraging in a 
way that yields the most return with the greatest certainty in the least time for the 
least effort. Simultaneously, they seek to minimize their risk of starving: 
moderate but reliable returns are preferable to a fluctuating lifestyle with a high 
time-averaged rate of return but a substantial likelihood of starving to death (pp. 
107-108). 
Diner (2001) stated, "But amidst all these universals, consumption of food has always 
been culturally constructed" (p. 3). Different foods become extremely important to some 
people, while other people find the same items inedible, and history has proven the 
difficulty of adopting new foods. The people of Ireland relied on the potato as their 
primary food source in the 1840s. The potato was a product of the Columbian Exchange 
brought from America to Europe by Christopher Columbus and, by the 1800s, was 
considered to be 90% of the Irish diet (Diner, 2001 ). The cooking and eating utensils 
owned by an Irish household were for preparing and eating potatoes, and the infestation 
by the fungus, Phytophthora infestans, devastated the food source and therefore, the 
people of Ireland. Farms had milk cows, and people had access to that milk, but tended to 
keep only enough for their tea, while they starved. Diner (2001) estimates that it took 
over 40 years for the ethnocentric population to change its reliance on the potato, as 
shown when the crop failed again in 1859 and 1879 and many more people died. 
69 
Diamond (1999), a molecular physiologist, evolutionary biologist, and professor 
of geography at the University of California at Los Angeles, states that there are over 
200,000 species of wild flowering plants. The majority of them are inedible, and only a 
few hundred have been domesticated. Even with a few hundred edible foods, 80% of the 
tonnage of the world's food comes from only 12 sources. Today, sugar cane is the 
leading crop and is nearly equal to the sum of the number two (wheat) and three (com) 
foods (Diamond, 1999). The other top foods are rice, barley, sorghum, soybeans, 
potatoes, manioc, sweet potatoes, sugar beets, and fruit bananas. The five major 
domesticated animals are sheep, goats, ox/cattle, pigs, and horses. These leading food 
sources constitute the core foods for most cultures and would, therefore, be very difficult 
to omit. All of these foods are accessible and reasonably priced in the United States. 
While access to quality food may have been very problematic for most at one time, it is 
far less of an issue for most in the United States today. Rather, culture and lifestyle 
control our food choices and habits, and these are difficult to change even when moving 
far away from the country of origin, as Mexican migration to the United States has 
indicated. 
Culture and Lifestyle Considerations. 
Culture influences the eating behavior of most people. Where we come from, our 
family structure, level of education, level of socio-economic status (SES), and body 
image affect how we live and how we eat. 
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Obesity occurs in all kinds of Americans. High morbidity and mortality rates 
associated with certain diseases have continued to increase with these rising rates of 
obesity. The complexity and influence of culture and li festyle on weight gain and loss 
affect an individual woman's ability to lose weight whatever her ethnic heritage. Let us 
consider, given demographics (Sanjur, 1995), a fairly typical example: A woman of 
Mexican heritage, although her famil y may have been in the United States for many 
generations, chooses to identify with many various ethnic Mexican traditions. She would 
likely live in one of the Border States of Texas, California, Arizona, or New Mexico 
(Ortiz, 1994) and in a highly concentrated metropolitan area such as Los Angeles, where 
there is a significant population of Hispanics (Sullivan, 2004). Her tightly bound 
community would include primarily Mexican-American friends and relatives. What, why, 
and how often she eats would depend on who is living nearby, and her social community 
would make it extremely difficult for her to alter these routines as such communities are 
understood to be resistant to change in their traditional preferences (Fieldhouse, 1995). 
With increased acculturation of her family, and particularly her children, she may well 
have adopted relatively unhealthy food related habits (Kaplan, Huguet, Newsom, & 
McFarland, 2004). Thirty-nine percent of Mexican-American women (MAW) are 
considered to be obese. The longer her family has been in the United States with greater 
access to food , the less healthy she probably would have become (Lerman-Garber, Villa, 
& Caballero, 2004). 
The average MAW in the United States is 24.3 years of age (Molina & Aguirre-
Malina, 1994) and would already have several children, with more likely in her future 
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(Darabi & Ortiz, 1987). Since obesity is associated with an increased number of live 
births, a MAW is probably already overweight or obese and continuing to gain weight. 
As indicated in a study identifying potential risk factors at the household level for 
becoming overweight, 128 Hispanic families were interviewed (McArthur, Anguiano, & 
Gross, 2004). The researchers discovered that the majority of households of a MAW have 
available: cookies, cold cereal, crackers, whole milk, ice cream, hotdogs, peanut butter, 
soft drinks, chips, and puddings. The fami ly's most prevalent leisure time activities (6-7 
times per week) were watching television (70%), listening to music (69%), and reading 
(61%), all sedentary activities. The study revealed that 47% of Hispanic parents in the 
United States believe that overweight children are unhealthy, but 11 % believe that an 
overweight child is God ' s will. Probability suggests that a MAW will likely have 
overweight or obese children (Must, Gortmaker, & Dietz, 1994). 
A MAW who strongly adheres to traditional foods consumes more protein than do 
Anglo-Americans and, frequently more total calories (Sanjur, 1995). She eats higher 
amounts of fats and cholesterol due to the high consumption of animal protein and has a 
higher intake of bread, tortillas, and pinto beans. She has adopted new foods and dishes 
since her family arrived in the United States, and these dietary changes for her family are 
pursued at the point of purchase and frequently occur in a large supermarket, where there 
is a variety of processed foods available at a low cost. The non-traditional foods she will 
purchase will likely be soft drinks, cake mixes, and chips as well as salad dressing, 
mayonnaise, margarine, oil, sour cream, with a modest increase in vegetable consumption 
in the form of salads (Sanjur, 1995). Her job is probably at a distance from the family 
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home and, as a result, her largest meal of the day will be at night, rather than at the 
traditional mid-day break. She will tend to fry most foods , as her ancestors did not have 
the appliances or the utensils to vary food preparation. 
A MAW will have little physical activity, since she will not have much leisure 
time, particularly if she has several young children at home (National Health and 
Nutrition Examination Survey [NHANES] , 1998). Young Hispanic females have the 
lowest activity levels of any ethnic/racial group studied (Wolf, et al. , 1993). This again 
puts her at high risk for obesity and associated nutritional consequences (Romero-
Gwynn, et al., 1991). 
Weight loss for a MAW is a significant challenge. Most American adults attempt 
to lose weight on their own through commercial or self-help programs (Serdula, Khan, & 
Dietz, 2003). Recommendations for weight loss programs from such authorities as the 
National Institute of Health, the Institute of Medicine, the United States Department of 
Agriculture/Department of Health and Human Services Dietary Guidelines, nutritionists, 
and physicians have altered little over the past several decades, despite being met with 
limited success. While new dietary guidelines from the United States Department of 
Agriculture/Department of Health and Human Services were released in 2005, the 
differences are categorical and difficult to incorporate into a traditional Mexican-
American diet without assistance. The guidelines promote sound nutrition and provide 
good nutritional advice, but rely on constraints and complications, making it all the more 
difficult to alter menus and lifestyles. Adapting the guidelines to dietary patterns of 
different cultures requires reflection and compromise not easily accommodated by the 
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overweight individual. The emphasis would need to be on a regard for dietary and other 
cultural traditions. Hill, Wyatt, Reed, and Peters (2003) found that the energy gap that 
produces weight gain is 50 calories per day for those 20-40 years of age gaining an 
average of 14-16 pounds every eight years, based on a 3 500 calorie per pound 
equivalent. Gaining 10 pounds per year resulted from an energy gap of approximately 
100 calories per day. Assisting a MAW with weight loss may only require altering 
dietary patterns in very small ways in keeping with her lifestyle and culture and not 
making the drastic changes often associated with other weight loss protocols. 
Factors affecting MAW in making food choices include traditional food 
preparation and dietary patterns, the availability of foods , acculturation of the children as 
influencing household food consumption, low SES, lack of education, and low exercise 
levels. Improving health has not been proven to be a strong enough motivator for 
relatively healthy people to change their diets long-term. Only when health is actually 
threatened, do people begin to seek change and, even then, many factors contrive to 
affect the ability to change. For example, a MAW would tend to believe that locus of 
control is external to the individual. Fate, or God ' s will are responsible for the excess 
weight rather than a personal behavior choice (Sanjur, 1995). This cultural norm affects 
compliance with weight loss protocols. 
Dietary pattern changes require personal changes and, in the case of the MAW 
who purchases and prepares the food, a whole household may need to change. Keeping 
traditional staple foods as part of the dietary pattern will likely be important to the overall 
success of any new plan. Changing secondary foods or peripheral foods would be more 
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desirable and facilitate the maintenance of an individual ' s culture and lifestyle. Weight 
loss is possible, but it is important that the weight loss program attempted be sensitive to 
the individual ' s culture and background, if the weight loss is to be permanent. Such 
programs, in the right locations, could produce sustained weight loss and create healthier 
lives with greater potential. 
Summary of Literature Review 
Metacognition appears to be a powerful process tool for challenging and changing 
or forming new implicit memories. When new behaviors are assimilated, their application 
is automated and recalled from memory replacing old behaviors. In weight loss, 
metacognitive processes have been used in some cases to encourage weight loss and have 
been successful in the short-term, but the assimilation phase has not been addressed in 
most research and long-term weight loss is limited to 2%-8% of all dieters, excluding 
bariatric surgery and medication. 
Hacker (1998) stated that metacognition is the knowledge of cognition that serves 
as the basis for control of behavior through monitoring, regulation , & orchestration of 
cognitive activities . The metacognitive process is cumulative where each step is 
important to the next step in learning and memory, beginning with monitoring 
Monitoring indicates the reportable awareness and observation of the features of thinking 
and behavior. The individual performing the monitoring has the ability to judge what is 
or is not known in order to solve a problem or accomplish a task. For example, an 
individual might see that her weight is increasing and, by monitoring her knowledge, 
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realize she does not know what has caused the weight gam. When an individual is 
capable of monitoring her own knowledge, she may then be capable of self-directed 
change. For example, the individual can decide to write down everything she eats each 
day, monitoring her behavior so as to discover what influenced the weight change. 
Next, regulation is the strategic choice to control the cognitive processes and 
modify behavior. If an overweight person can monitor progress and use strategy building 
to restructure the environment, alter poor behaviors, and revise strategies, then successful 
weight loss using metacognition is possible. In weight loss, regulation is the weight loss 
plan and intended behavior changes, such as using the Weight Watchers' counting system 
that designates points in all foods in compliance with the provided guidelines. However, 
if an individual believes she is incapable of altering behaviors or changing the 
environment, she will avoid developing strategies for change altogether or revert to old 
cognitive patterns that have led to failure in the past. Thus, the notion of self-efficacy is a 
recognized feature of metacognition (Paris & Winograd, 1990). The importance of self-
efficacy is of particular interest for overweight individuals attempting to cope with 
societal , cultural , and familial ideals of the perfect body and acceptable eating and 
exercise behaviors. When the perceived locus of control is external, the individual tends 
to not believe they have control over the results of the task at hand. The external 
attribution for failure results in low motivation for change. This is the basic premise of 
attribution in relationship to motivation and would be of importance when trying to 
change behavior to lose weight. If an overweight woman perceives that weight gain was 
caused by external factors she cannot control , it would be difficult to motivate permanent 
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thinking and behavior change, smce she would feel helpless . However, Paris and 
Winograd (1990) found that students can be taught to attribute success and failure to 
effort (internal attribution) using the self-appraisal and self-management systems. With 
training in self-regulation, belief that the level of effort applied directly affects the level 
of successful behavior change and then successful weight loss. As described above, a 
greater sense of self-efficacy would improve the chances for changing thinking and 
behavior permanently. 
Strategies can change thinking and knowledge, but orchestration is the next step 
necessary for behavior change. Orchestration is the implementation of the strategies or 
behaviors developed in regulation. For example, an individual can decide to walk every 
day for 30 minutes as a strategy for losing weight, but until the implementation of the 
strategy occurs, there is no behavior change. Metacognition has the capacity to change 
thinking and behavior by providing interference in current thinking and behavior, but the 
changes are not permanent until the behaviors are assimilated into implicit memory. 
When the thinking and behavior are conscious and controlled, explicit memory is 
operating. For example, when an individual first learns to drive, there is a heightened 
awareness of when to step on the brakes, when to push the accelerator, and when to look 
in the review mirror. When the metacognitive process results in the assimilation of a 
strategy and/or behavior that is unconscious or non-reportable, implicit memories are at 
work. By accessing memory implicitly, an individual can drive home from work and not 
have a reportable awareness of any of the particulars of how they drove the car home. In 
weight loss, assimilation has been achieved when new eating and exercise behaviors are 
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automatic or implicit rather than conscious or explicit. For example: an individual sets 
down his/her brief case after work, and that activity cues picking up his/her walking 
shoes automatically and without conscious thought. This assimilated behavior differs 
considerably from picking up the shoes once in awhile or having to monitor and 
strategize what to do each time the brief case is set down. Initially, the information is 
maintained in short-term memory, but if the metacognitive process is successful, the 
information is eventually transferred to long-term memory through memory 
consolidation, and the task can be performed implicitly. 
Metacognition can serve as interference to implicit memory. In the example of 
driving, the implicit memory is changed when the strong competitor is introduced, such 
as a car accident. The accident interferes in the implicit memory of driving, and the 
explicit memory of the accident may change one 's driving permanently, through an 
awareness of driving at the time of the accident. Eventually, the accident recedes in 
memory, and the new driving replaces the old implicit memory with new driving thinking 
and behavior in order that further accidents are avoided. The accident was strongly 
competitive to the target and interfered in the implicit memory of driving. Using a 
metacognitive process of monitoring and regulation to achieve memory change was 
required. 
In the successful weight loss process, metacognitive activity can function as an 
effective interference in the implicit memories of eating and exercise. The monitoring of 
eating and physical activity, through the use of either a journal for writing everything 
down or the practice of weighing regularly to determine weight changes, can constitute 
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an interference in the implicit memory for eating and physical activity. The development 
of new implicit memories for the new or altered thinking and behavior requires strong 
competitors for the target memory. In the driving example, the fear of another accident 
was the strong competitor, and the site where the accident occurred, for example, will 
likely cue the new memory explicitly . Eventually, the neurological changes for long-term 
memory take place, and the new behaviors are retrieved implicitly every time one drives 
by that same accident site. This could partially explain why weight loss programs often 
fail. The dieting protocols certainly provide interference, but the behavior change might 
not provide a strong enough competitor for the implicit memory of the old behavior. 
Core, culturally driven behaviors are difficult to change because strong competitors, 
perhaps, have not been located. It would be preferable to target secondary and peripheral 
behaviors, therefore, for which one is more likely to find strong competitors to the target 
behaviors. By way of example, if an Asian woman eats rice every day and has eaten rice 
every day her entire life and as a part of most of her meals, this activity would constitute 
a strong implicit memory and would likely be exceedingly difficult to change. It might 
well be difficult to even discover a strong competitor capable of interfering with the core 
behavior of eating rice. In such a case, her efforts at successful weight loss would be 
better served in finding another, preferably a secondary or peripheral behavior, to target 
for change. 
There have been some promising results relative to long-term weight loss, when a 
culturally based weight loss program builds on lifestyle for assimilation of the new or 
changed thinking and behaviors (Cousins, et a!., 1992). Taking this plan even further and 
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developing an optimal weight loss plan built around an individual's culture and lifestyle, 
and assimilating new or changed eating and physical activity behaviors, could result in 
successful weight loss. The process of metacognition has been used to change thinking 
and behaviors, and assimilation of the behaviors has taken place when the process is 
individualized (Kuiper, 2002; Dunlosky & Hertzog, 1998; Kitsantas, 2002). Long-term 
weight loss could possibly result from a similar use of an individually designed weight 
loss protocol. 
Chapter 3 Methodology 
Introduction 
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Many weight loss programs are disruptive to an individual 's personal and familial 
culture and lifestyle creating a situation wherein the individual no longer fits into the life 
that he/she knows, and leading, more often than not, to a reversion to the patterns that led 
to weight gain in the past. For example, a change that requires eating five to nine fruits 
and vegetables every day when previously none were bought, prepared, or eaten, can 
seem overwhelming; or counting the calories for every food eaten throughout the day 
including the fat, carbohydrate, and protein grams in each food, when previously the food 
was merely consumed, may also disequilibrate negatively. Assimilation of the collective 
behaviors of a complex weight loss plan is difficult as the plans are often foreign to a 
dieter 's lifestyle and culture. However, achieving the assimilation of the metacognitive 
strategies (Figure 1) is the desired culmination of the learning experience of a weight loss 
plan. In order to accomplish the assimilation, new behaviors may need to more closely 
align with an individual 's personal and familial culture and lifestyle, building on what is 
already known and utilized. 
Figure 1 
Conceptual Framevvorkfor Permanent Change 
Stimulus for Cognition 
Automated or Assimilated 
Information Accessed 





Weight loss or other 
health risk success 
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The intervention is designed to discover whether using metacognitive strategies to 
direct the formation of new implicit memories, or challenging and changing existing 
implicit memories (those memories that serve as the basis for weight gain eating and 
physical activity behaviors), can result in successful weight loss for overweight middle-
aged women. The protocol requires weekly, 30-minute, one-on-one sessions designed to 
include specific questions for probing, goal setting, strategy building, reflecting, and the 
revising of strategies for the purpose of discovering and addressing an individual's 
cultural norms in the development of a personalized weight loss plan. The overall 
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intervention, as will be described, also includes vanous other individual and group 
activities. Plans will vary, depending upon the needs of each individual and will 
incorporate the prompts adapted from those designed by Kuiper (2002) (see Appendix 
K). Cousins, et a!., (1992) demonstrated successful weight loss with a plan specifically 
designed for the cultural norms of Mexican-American women. The study described here 
goes a step further by offering an individualized weight loss plan specific to the personal 
cultural and lifestyle norms of each participant. The intervention is then adaptable for 
women of any subcultural background. 
Sampling Frame 
The participants for the study were 17 healthy, middle-aged women, 35-64 years 
of age, prescreened for a BMI 2:25, and recruited from members of the Family YMCA 
and from the general metropolitan [City] population. (Please see recruitment fl yer 
Appendix D.) [City] , Massachusetts is a western suburb of a large east coast city with a 
population of approximately 60,000. The population is estimated to be 50% women and 
18% minorities. The estimated average household income in 2005 was $76,700 (town of 
M Community Development Plan, 2006). 
Sampling criteria excluded women newly diagnosed and treated with potentially 
weight affecting psychotropic medications (prescreened by the researcher and Dr. 
Douglas Bell, M.D., see Appendix C). Participants could not be breast-feeding, pregnant, 
or have the intent to be breast-feeding or become pregnant for the 12 months of the study. 
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If a participant 's maternity status had changed in these ways during the experimental 
period, they would have been dropped fro m the study. 
Procedures 
The women recruits were prescreened by telephone, using the participant intake 
survey (Appendix E). The form includes the individual 's contact information; current 
health information including: medical conditions, pregnancy, breastfeeding, 
medication(s), and last physical examination; demographics; weight loss history; and 
availability for one-on-one and group sessions. In addition, there was space on the form 
for the instructor to place the measures for the individual 's weight, height, BMI, and 
acknowledgement of completion of the Knowledge of Cognition Checklist. A random 
number was assigned to insure confidentiality. Each form was reviewed by the researcher 
and Douglas W. Bell , M.D., a board certified physician at the New England Baptist 
Hospital and the Newton-Wellesley Hospital , who also maintains his own private practice 
(Appendix C). The women meeting the criteria for the study were contacted by telephone 
and invited to attend a one-hour orientation on the weight loss program. This first one-
hour meeting included explanations of the experimental protocol , participant time 
commitment expected for the 26-week intervention program, and follow-up measures and 
participant interviews. Consent forms (Appendix F) were completed and baseline 
measures taken before the intervention began. Baseline measures included each 
participant's height, weight (using a calibrated physician's scale), BMI calculation, and 
the Knowledge of Cognition Checklist (Appendix H). Women, agreeing to participate in 
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the study, signed a consent form, completed baseline measures, and scheduled their first 
weekly, 30-minute, one-on-one counseling sessions and a one-hour weekly group 
session. Each participant was asked to come to the second group session in comfortable 
clothes and shoes for an exercise component, to be held weekly thereafter. 
The participants were expected to attend a 30-minute, one-on-one session every 
week for 26 weeks. Weekly sessions focused on using the metacognitive process to 
change eating and exercise behaviors by way of an analysis of each individual ' s personal 
habits and cultural norms. The sessions were individualized but were directed by the use 
of the prompts in Appendix K (adapted from Kuiper. 2002) and questions addressing 
many of the nutrition lectures with a particular focus on how an individual's culture and 
lifestyle related to these (Appendix G). The participants were requested to keep a journal 
for the six months of the intervention. The participants were given a sample journal entry 
in their first one-on-one session (Appendix I). In one-on-one sessions, journals were 
reviewed and discussed, and participants were weighed. Weight was placed on a chart 
retained by the instructor. One-on-one sessions ended Week 26, when the intervention 
portion of the study was completed. 
All participants were required to attend a weekly, one-hour group session for the 
26 weeks of the intervention. These sessions were tape-recorded, with the participants ' 
permission (Appendix F). Eight to ten participants were assigned to each group but the 
groups were interchangeable and accommodated individual schedules. The weekly 
sessions consisted of 30-minute information and group discussion (weekly lesson plans 
are located in Appendix G) and a 30-minute exercise program. Information sessions 
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covered topics related to healthy eating, adequate exercise, and weight loss maintenance. 
The group discussions were directed towards weight loss issues of concern to the 
participants. Ground rules for the sessions were discussed and defined at the first group 
session. These included: Only one person will speak at a time, everyone ' s thoughts and 
feelings were to be demonstrably respected (e.g. , no eye rolling), and everyone was given 
an opportunity to speak, while no one was obliged to speak. Exercise sessions included a 
five-minute warm-up, 20 minutes of low to moderate exercise (based on the Perceived 
Exertion Scale Appendix J), and a five-minute cool-down. Pedometers were distributed 
to the participants in the second weekly group session and were recorded in the journals 
as directed in the lesson plans (Appendix G). 
At the 26th week session, participants were weighed, the Knowledge of Cognition 
Checklist was completed, contact information was updated, the final journals were 
collected, and appointments were discussed for the interview and measurements to be 
taken in six months. Reminder letters, notebooks, and pedometers were sent to the 
participants in the 11 111 month regarding their appointment for measuring, and each 
participant received a telephone call and/or email two weeks before measuring was 
scheduled. 
Approval was received from the Boston University School of Education Research 
Review Committee before recruiting began. Dr. Bell was available for consulting on the 
study throughout the 12 months. (See Appendix C.) 
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Design of Intervention 
Cousins, et al. (1992) demonstrated successful weight loss with a plan specifically 
designed for the cultural norms of Mexican-American women. The study here went a step 
further by offering an individualized weight loss plan specific to the personal cultural and 
lifestyle norms of each participant, subcultural background notwithstanding. 
Metacognitive processing was explained and supported throughout the intervention phase 
of the research. The treatment was based on recent metacognitive and weight loss 
research, as described in previous and subsequent sections. All participants in the study 
maintained journals, participated in di scussion groups, received short lectures regarding 
health and nutrition, participated in weekly exercise sessions, and had weekly one-on-one 
counseling sessions. All of the elements of the intervention were designed to encourage 
habituation and guide the participants toward assimilation of new eating and exercise 
thinking and behavior. 
Journals. The journal is a written form of verbalization, and Dominoski (1998) 
suggests that verbalizing involving metacognition leads to improved performance. 
Several researchers note that thinking aloud was not sufficient for improved performance 
and problem-solving, but that thinking out loud to give explanations for decisions often 
resulted in improved performance (e.g. , Kellogg & Holly, 1983; Norris, 1990; Schooler, 
Ohlsson, & Brooks, 1993). Explaining the reasons for drinking sugar free beverages 
instead of sugar-sweetened beverages could, for example, help participants to re-
strategize that behavior. Journaling is a self-teaching tool and monitoring device and is, 
thus, considered a written form of verbalized thought. 
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Record keeping has been successful in assisting behavior change, as appears 
evident in the studies by Kuiper (2002) discussed previously. Based on both studies, 
journaling was used in this intervention for purposes of monitoring and regulation. The 
journaling was completed by participants in writing and was requested for the six months 
of the intervention. The journal was also used for discussion of cultural and lifestyle 
influences on eating and physical activity behavior; and strategy building, reflection, and 
re-strategizing in one-on-one and group sessions. When participants assimilate their new 
behaviors, they should no longer need the journal. Assimilation is the absorption of the 
behavior into long-term memory and would not require record keeping as a reminder to 
the participants to use the behavior. 
Group sessions. Discussion groups were held one time per week for 15 minutes 
for the first 25 weeks. In a study of weight loss by Renjilian, eta!. (2001), 75 adults 21 to 
59 years of age were randomly assigned to either individual or group therapy sessions. At 
six months post treatment, the group therapy participants had significantly greater weight 
loss than the individual therapy group, though both groups showed an equivalent 
improvement in psychological functioning, such as self-image. The study indicates the 
importance of group interaction in weight loss. In this study, the instructor led the 
discussion groups to encourage the development of awareness of thinking about eating 
and exercise behavior (monitoring), strategy building (regulation) , and reflection and re-
strategizing in an interactive setting. The groups involved four to ten people, following 
the model of Renjilian, eta!. (2001). The group sessions gave the instructor an additional 
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opportunity to understand individual issues and to assist participants with metacognition 
by using prompts and questions . (See Appendices K and G.) 
Short 15-minute lectures were provided prior to the group discussions each week. 
(See Appendix G containing the lecture topics.) Productive metacognition can be 
difficult, if domain knowledge is weak (Winne & Hadwin, 1998). In order for the 
participants to alter eating and physical activity behavior, they needed a basic knowledge 
of cultural and lifestyle influences on healthy eating and sufficient physical activity. The 
lectures included information on: energy balance, label reading, portion control, the 
importance of sleep on weight control , different methods of cooking, free-living 
movement (volitional and nonvolitional activities other than deliberate exercise) 
(Weinsier, et al. , 2002), and other topics listed in Appendix G, often referring to the 
cultural and lifestyle influences on the individual related to these topics. 
Exercise sessions were included in the weekly one-hour group sessiOns. I 
conducted the exercise sessions, and as a certified American College of Sports Medicine 
Fitness Instructor, I included 30-minutes of walking or aerobic dance and stretching. The 
women were trained to use perceived exertion at the first group session and used the 
Perceived Exertion Scale (Appendix J) in the first two sessions to maintain safe exercise 
levels. The women were given a pedometer at the second weekly session and asked to use 
it as designated in the lesson plans (Appendix G) This was an orchestration of the 
metacognitive process and encouraged assimilation of exercise behavior. 
One-on-one counseling sessions. One-on-one counseling has been successful in 
behavior change in other weight loss research. Grant (2003) conducted research on 20 
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adults, providing a life coaching weight loss program. "Life coaching can be broadly 
defined as a collaborative solution-focused, result-oriented and systematic process in 
which the coach facilitates the enhancement of life experience and goal attainment in a 
personal and/or professional life of normal, nonclinical clients" (Grant, 2003 , p. 254). 
Grant ' s participants met for ten, 50-minute weekly coaching sessions and were instructed 
in the application of cognitive-behavioral coaching techniques including self-monitoring, 
cognitive restructuring (using strategies to change thinking), behavior modification and 
environmental structuring. Grant found that life counseling was associated with 
significantly increased goal attainment and insight from self-reflection, methods also 
used in metacognition. The counselor successfully facilitated this process, helping the 
participants to systematically work through the self-regulation cycle, monitoring and 
evaluating progress towards the individual goals and developing action plans for the 
coming weeks. The research indicates the importance of one-on-one sessions in weight 
loss. 
Design of 6 Months Post-Intervention Interviews 
Setting. The open-ended interviews took place at the Family YMCA. 
Instrumentation. In qualitative research, the researcher is the instrument 
(Creswell, 1998), and the researcher interviewed the participants utilizing the following 
open-ended questions: 
1. What brought initially brought you to this program? 
2. Tell me about your experience with this weight loss. 
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3. Tell me about your thoughts and feelings as you went through the program. 
4. Tell me about the strategies you developed to lose weight. 
5. What behavior changes did you experience in eating and physical activity? 
6. Describe core, secondary and peripheral influences on your eating and 
physical activities. Tell me about these influences in your weight loss 
program. 
7. What was different with this experience from your previous experiences with 
weight loss programs? 
8. What triggers/barriers have challenged your behavior changes? How have you 
coped with these? 
9. What was the least helpful? 
10. What within the program was most helpful? 
11. Do you have any recommendations for the program in the future? 
During the interview, a tape recorder was used to record the session. One interview was 
required per participant, with follow-up anticipated at 18 months. Tapes are in secure 
storage for seven years, and will then be destroyed. 
Data sources. There are many different sources for data, in addition to the in-
depth unstructured interview (McMillan & Schumacher, 2001 ). For this research, 
journals from the participants and field notes from the researcher were reviewed as these 
provided clues to what helped the women successfully lose weight. 
Confidentiality. A consent form was prepared and approved by the Boston 
University School of Education Research Review Board for the purposes of, and 
requirements for, this study (Appendix F). The approved consent form was distributed 
and explained to each participant before signature was requested. All efforts will be made 
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to protect the pnvacy and anonymity of the participants. The researcher keeps tape 
recordings, journals, coding, and field notes in a locked file. 
Measures 
Measures were taken at baseline, 6 months, and at 12 months post-treatment 
following the single subject AlBIA design. The baseline measurements included the body 
weight and height for each participant. Each participant's weight and BMI calculations 
were recorded at baseline, 6 months, and 12 months and were placed on evolving line 
graphs to represent the trends throughout the study. The data were organized in non-
overlapping intervals recording each measurement at baseline, 6, and 12 months . 
Monitoring. Measurements for monitoring were taken with the Knowledge of 
Cognition Checklist scores adapted from Filho and Yuzawa (200 1) and were used to 
measure each woman's knowledge of cognition (monitoring) ability in the pretest and 
posttest. (See Appendix H.) In the study by Filho and Yuzawa (2001), the measurement 
was utilized to assess an individual's effective monitoring of thinking and knowledge and 
examine the relationship between monitoring and regulation and the mediating effects of 
social information on confidence judgments. The 77 university students participating in 
the study were given instructions to read each question on the checklist and circle the 
most appropriate statement as related to thinking about their regular academic behavior. 
The checklist was scored with always true (0) through always false (5), and the scores 
were then totaled, yielding sums from 0 to 40 points. The participants were then assigned 
to an ability group for monitoring, based on scores. The researchers discovered that 34 
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participants were below the mean with M=l7.71, SD=3.87; and 43 above the mean with 
M=25 .95 , SD=2.83. Data also revealed that a high level of monitoring could compensate 
for a low ability to regulate and facilitate higher achievement overall. In this study here, 
the desired effect was for the participants to start at a low level and progress to a high 
level of self-monitoring in order to be able to develop new strategies that would later 
become assimilated. The measures were taken at baseline, 6, and 12 months. 
Regulation and orchestration. Measurements for regulation and orchestration 
were taken from the participant's journals in response to the prompts in Appendix K 
(adapted from Kuiper, 2002) and the domain knowledge questions in Appendix G. The 
prompts and questions encouraged participants to strategize, implement strategies, and re-
strategize weight loss thinking and behaviors. Journals were collected every eight weeks 
and were later coded utilizing grounded theory to observe what emerged from the data. 
The researcher took notes at one-on-one sessions and tape-recorded group sessions and 
used the information when coding journals. 
Assimilation. In order to measure assimilation of the strategies developed by the 
participants, and to investigate the development of metacognitive strategies by analysis of 
cultural and lifestyle influences, interviews were conducted at 12 months. The interview 
was a case study qualitative design, used to build a holistic picture of each participant' s 
experiences of weight loss. The detailed perspectives of the individuals were examined to 
discover whether accounting for changes in secondary and peripheral eating and physical 
activity behaviors could contribute to successful weight loss. The interactive research 
provided an opportunity to examine the assimilation of behavior changes participants 
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experienced during the study. The organization of the study was based on unstructured, 
in-depth interviews in order to understand the experiences of weight loss, to reflect on the 
changes made, and to provide the researcher with a unique understanding of the problems 
the participants encountered throughout the study. In the open-ended interviews, all of the 
participants were asked the same questions in a manner that sought to avoid constraining 
the naturalness of individual responses. 
Analysis 
Quantitative Data 
The above quantitative data were analyzed using regression analysis. Quantitative 
data were processed through an analysis of variance (ANOV A) to reveal possible 
differences across participants in the dependent variable of successful weight loss 
probability that such statements can be claimed. The ANOV A uses variance to calculate a 
value reflecting the degree of difference in the means. The ANOV A is a standard form of 
analysis in social science and, as McMillan & Schumacher (200 1) suggest is useful 
owing to the complexity of human behavior. "The term multivariate refers to methods 
that investigate patterns among many variables or to studies that involve two or more 
related independent variables for each subject" (p. 386). Data analysis was completed 
using JMP version 8. JMP is a standard SAS statistical and data management tool used to 
process and analyze research data. 
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Qualitative Data 
The journals, field notes, and 6 months post-intervention interviews were coded 
from collected journals, notes, and interview data. The coding was developed around 
themes discovered as data were reviewed. The dissertation committee chair selectively 
reviewed data and analysis to check for objectivity throughout the study. The 
retrospective analysis noted the different strategies employed and identified the common 
emergent themes. Grounded theory analysis (Harry, Sturges, & Klinger, 2005) was used 
to observe the participant's experiences as they related to the conceptual framework 
(Figure 1), and the participants ' experiences of weight loss as a result of cultural and 
lifestyle metacognitive strategies. 
Chapter 4 Results 
Introduction 
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The purpose of this chapter is to present the results of the investigation 
concerning the relationship between metacognition and behavior change for successful 
weight loss. By overcoming the barriers that lifestyle and culture can create to 
challenging and changing implicit memories for eating and exercise behaviors, successful 
weight loss is possible. It is necessary to design sufficiently strong competitors for the 
target of an implicit memory to be altered. Lifestyle and culture are powerful forces in an 
individual ' s life . Understanding the impact of lifestyle choices and culture on eating and 
physical activity behaviors allows for greater assimilation of new or modified behaviors. 
Implicit memories give rise to automatic behaviors, so the goal is to create implicit 
memories for desirable habits. Individual core behaviors are the most difficult to change. 
They must, thus, be identified and then bypassed in the search for more promising 
targets. The result is the assimilation of new behaviors into implicit memory for 
successfully maintained weight loss. 
Drawing on prior theory and research from the fields of education, psychology, 
neuroscience, nutrition, and cultural anthropology, this study was developed as a new 
approach to healthy weight management. Within this broader context, the results provide 
data for a quantitative analysis and descriptive discourse supporting a metacognitive 
approach for permanent behavior change. 
The results are based on data collected from 17 females (aged 37 to 64 years) who 
participated in a six months intervention and a 6-month post intervention interview. Only 
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one participant (of 18 females) withdrew from the study, depatting at Week 20, so there 
is no data for her at the end of the intervention period or at the 6-month post-intervention 
collection point. Quantitative and qualitative data were gathered and analyzed to provide 
a portrait of the metacognitive process and its relationship to the weight loss experience 
for each of the 17 participants, during the 26 weeks of the intervention and at 6 months 
post-intervention. 
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Quantitative Data Analysis 
The quantifiable summary data for the study include baseline characteristics, 
Body Mass Index (BMI), and weight changes at the end of intervention and at the 6 
months post-intervention interviews. Line graphs are used to represent individual growth. 
JMP version 8, a standard SAS statistical and data management tool , was used for the 
quantitative data analysis that included an examination of the distribution and 
characteristics of the data and an analysis of variance (ANOV A) investigating 
relationships between variables to reveal the differences across participants on the 
dependent variable of weight loss probability. 
Table 2 presents mean characteristics of the sample and baseline BMI category. 
BMI categories are those defined by the ational Health and Nutrition Examination 
Survey (NHANES, 1998) indicating individuals Overweight (BMI 25 to <30), Obese 1 
(BMI 30 to <3 5), and Obese 2 (BMI 2:35}. Change in weight and BMI were examined for 
the influence of baseline height or age using multiple linear regression analysis. Results 
indicated no apparent influence. Baseline weight and BMI varied by categorization of 
Overweight, Obese 1, and Obese 2 as shown in Table 2. 
Table 2 
Mean Baseline, End of Intervention, and 6 months Post-Intervention Participant 
Characteristics by BMI Category (Overweight, Obese I, and Obese 2.) (Standard 
































65 .22 (1 .89) 
63.25 - 66.50 
160.69 (8.42) 
150.72 (13 .79) 
150.83 (12.99) 
26.59 (1 .53) 
24.96 (2.54) 
25 .00 (2.79) 
Obese 1 
n=4 
54.94 (1 0.07) 
39.92 - 61.33 
65.75 (2.87) 





















Weights (lbs.) of participants by BMI category are exhibited in Figures 2, 3, and 
4. Figure 2 presents the data for an empirical growth record for each Overweight 
subgroup participant (n=9) that clearly indicates the weight loss maintenance of this 
group. At the end of the intervention (Week 26) six of the participants in this subgroup 
exhibited a weight loss and three appeared to maintain baseline weight. The weight 
change range was -24.0 lbs. to 2.0 lbs. At the 6 months post-intervention collection point, 
five women either maintained or continued to lose weight, two women had a slight 
increase, one gained 4.0 lbs, and one had a 7.5 lbs. increase. The weight loss/gain range 
was -25 .0 lbs. to 2.5 lbs. 
Figure 3 presents the data for the empirical growth record for each of the Obese 1 
subgroup participants (n=4). At the end of the intervention (Week 26) all four Obese 1 
participants' observable growth trajectories revealed weight loss. The weight loss range 
was -14.12lbs. to -5.75 lbs. At the 6 months post-intervention collection point, two ofthe 
subgroup participants had maintained their weight loss, while two participants had 
observable weight regain. The weight loss range was -1 3.0 lbs. to 2.0 lbs. at the 6 months 
post-intervention collection point. 
The average weight loss at the end of the intervention by the Overweight 
subgroup was -9.97 lbs . (9.07) and was comparable to the -10.84 lbs. (3.63) weight loss 
by the Obese 1 subgroup. At the 6 months post-intervention collection point the average 
weight loss was maintained by the Overweight subgroup with a mean value of -9.86 lbs. 
(1 0.60), while the Obese 1 subgroup exhibited a weight regain with a mean value of -6.84 
(6 .66). Figure 5 presents the comparison of mean weight changes between these groups. 
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Figure 4 presents the data for the empirical growth record for each of the Obese 2 
subgroup participants (n=4). At the end of the intervention (Week 26) two participants 
revealed a weight loss, while one maintained weight, and one gained weight. The weight 
change range was -8.75 lbs. to 3.25 lbs . At the 6 months post-intervention collection 
point two of the subgroup participants regained their lost weight and increased their 
weight beyond baseline, one subgroup participant maintained her weight throughout the 
52 weeks, and one participant gained weight from baseline. The weight loss/gain range 
was -2.0 lbs. to 11.0 lbs. 
The average weight loss at the end of the intervention by the Obese 1 subgroup 
was 10.84 lbs. (3.63). This exhibited a larger decrease in weight than the Obese 2 
subgroup of 3.44 lbs. (5.19). At the 6 months post-intervention collection point the 
average weight loss by the Obese 1 was 6.84 lbs. (6.66) compared to a weight gain of 
3.31 lbs. (5.56) by the Obese 2 subgroup. Figure 5 presents the comparison while two 
participants had observable weight regain. 
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Figure 2 
Observed Individual Growth Trajectories by Weight (in Pounds) at Baseline, End of the 
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Figure 5 illustrates the changing mean weight of each BMI category subgroup at 
baseline, at the end of the intervention (Week 26), and at 6 months post-intervention. At 
the end of the intervention, there was a decrease in weight for all categories. However, at 
the 6 months post-intervention collection point, women in the Overweight category 
maintained their weight loss within 0.11 lbs. Obese 1 women regained 4.0 pounds or 
approximately 37% of their lost weight. Obese 2 women, on average, regained all lost 
weight and increased weight by another 3.31 lbs. Table 2 exhibits data for weight loss 
and sustained weight loss by category. Compared to the Obese 1 and 2 categories, the 
Overweight category sustained a weight loss within 0.11 lbs. (F = 3 6. 5 with a P 
<0.0005). 
Summary of Quantitative Data 
The quantitative findings indicate that those who successfully maintained weight 
loss were originally in the Overweight subgroup. The observable growth trajectory of the 
Overweight participants also indicates this result (see Table 2). Growth records of women 
in the Obese 1 group show a mixed result with 50% successfully maintaining (-0.25 lbs. ) 
and 50% regaining lost weight (8.13 lbs.). The Obese 2 participants ' growth records show 
little weight loss by the end of intervention (-3.44 lbs .) and a gain beyond the weight lost 
by the 6-month post-intervention point (3.31 lbs .). 
ANOV A results indicated no significant differences on pedometer readings, 
number of group or individual sessions attended, number of journal entries, or Knowledge 
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of Cognition Checklist results (Table 3). Qualitative analysis of differences m 
metacognitive processing for assimilation of behavior changes is discussed below. 
Table 3 
Analysis of Variance of Independent Variables for All Participants and by Overweight, 
Obese 1, and Obese 2 Categories 
Overall Overweight Obese 1 Obese 2 
Pedometers 
p 0.81 0.38 0.04 0.36 
F ratio 0.06 0.98 211.78 2.47 
rL 0.01 0.20 0.99 0.71 
n 12 6 3 3 
Journal totals 
p 0.91 0.81 0.57 0.79 
F ratio 0.01 0.05 0.45 0.09 
rl 0.00 0.00 0.18 0.04 
n 17 9 4 4 
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Table 3 
Analysis ofVariance of independent Variablesfor All Participants and by Overweight, 
Obese 1, and Obese 2 Categories (continued) 
Overall Overweight Obese 1 Obese 2 
Wkly Sessions 
p 0.56 0.93 0.98 0.004* 
F ratio 0.36 0.01 0.00 280.06 
r' 0.02 0.00 0.00 0.99 
n 17 9 4 4 
Single Sessions 
p 0.73 0.43 0.63 0.97 
F ratio 0.13 0.71 0.32 0.00 
rL 0.01 0.09 0.14 0.00 
n 17 9 4 4 
Checklist #1 
p 0.58 0.73 0.27 0.09 
F ratio 0.32 0.13 2.3 9.31 
rL 0.02 0.02 0.53 0.82 
n 16 8 4 4 
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Table 3 
Analysis of Variance of Independent Variables for All Participants and by Overweight, 
Obese 1, and Obese 2 Categories (continued) 
Overall Overweight Obese 1 Obese 2 
Checklist #3 
p 0.71 0.45 0.50 0.04 
F ratio 0.14 0.65 0.66 26.46 
rl 0.01 0.08 0.25 0.99 
n 17 9 4 4 
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Qualitative Data 
The descriptive summary data fo r the study includes self-report and observed 
behavioral evidence of the metacognitive process of monitoring, regulation (strategy 
building), and orchestration. Tracking the conceptual framework for permanent change 
in Figure 1, the descriptive summary data also review obstacles to metacognition 
affecting strategy failure, self-reflection, and re-strategizing; provides an account of the 
influence of lifestyle and cultme on eating and exercise behaviors; and demonstrates 
assimilation of new eating and exercise behaviors for successful weight loss . Each 
descriptor will be discussed separately. 
Possible Evidence of Monitoring 
The participants monitored their thinking relative to eating and exercise behavior 
through journals, the composition of answers presented to domain knowledge questions, 
pedometer readings, and through weekly, individual , in-person sessions. Every 
participant monitored food intake for the first two weeks of the intervention by using a 
journal in which they recorded their daily food intake. For the second eight-week period, 
two of the 17 individuals did not submit a journal; three did not submit a journal for the 
final eight weeks of the intervention. 
Journals. All participants were asked to include in their journals the time food 
was consumed, what was eaten, the amount of the food, the location where eating took 
place, and their feelings at the time of consumption. Entries were counted categorically: 
daily food log (1), daily exercise or pedometer reading (1), notes taken on a class 
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discussion (1 weekly), responses to domain knowledge questions assigned (1 weekly), 
and individual thoughts (1 ). Across participants, the number of entries in the first journal 
varied from 16 to 78 , in the second journal from 0 to 167, and the third journal from 0 to 
128. The mean number of entries changed from 37.24 in journal 1, to 41.94 in journal 2, 
and finally to 28.18 injournal3 . 
At the group meeting in Week Two, participants were given a sample journal 
entry (Appendix I) in which the recording of food consumption is illustrated. Participants 
subsequently elected to use the suggested format; for example, see participant journal 
entries in Tables 4, 5, and 6. 
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Table 4 
Participant Food Intake Journal Entry Monitoring #I 
Day/Time Food Eaten Amount Where Feeling 
9:30am GoLean cereal 2 cups Kitchen Hungry 
table 
Milk 1 cup 
V-8 juice 4 oz 
Coffee 8 oz 
12 & Y2 2 oz 
Skim milk 1 oz 
Equal 1 packet 
1:30pm Cottage cheese 1 cup Kitchen Hungry, dizzy 
table 
Plain nonfat yogurt Y,. cup 
Frozen blueberries y,. 
Banana 
Slivered almonds 
Milk 8 oz 
4:00pm Decaf Latte lite Medium Walking Socialization 
through park 
5:30pm Shredded Wheat mini 5 Walking Hungry 
biscuits around 
kitchen 




Challah & honey 2 pieces 
Chicken 1 cup 
Baby carrots 8 
Wild rice 12 cup 
Mint tea 1 cup 
Water 1 cup 
Wine 113 cup 
Grape juice 2 oz 
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Table 5 
Participant Food Intake Journal Entry- Monitoring #2 
Day/Time Food Eaten Amount Where Feeling 
7:30a.m. Raisin bran cereal (too 1 bowl DRT Hungry 
many sugared raisins) 
Banana 
Skim milk 
12:00 p.m. Lentil soup with squash, 1 bowl DRT& Hungry, ate 
potatoes, lentils standing up with husband 
6:00p.m. Tasted batter 1 tablespoon Kitchen, Knew it would 
standing taste good 
6:30p.m. Frosting Licked Kitchen, Hungry 
beaters standing 
7:00p.m. Lentil soup 1 bowl Standing up Rushed, I 
kitchen forgot to eat 
earlier 
Non-fat yogurt 




Participant Food Intake Journal Entry- Monitoring #3 
Day/Time Food Eaten Amount Where Feeling 
7:30, 9:00, Water 8-12 ounces 
10:30, 11 :30 
a.m. 
10:10 a.m. OJ Y2 cup Kitchen Stressed, 
standing upset 
Hard-boiled egg 
English muffin Y2 
multigrain 
Peach jam Y2 Tbl 
Cottage cheese 14 cup 
2:00pm Cafe au lait Sitting Stressed, 
upset 
4:30pm Cupcake Kitchen Stressed, 
standing upset 
1% milk 8 oz My desire 






5:00, 6:00, Water 8-12 ounces Consciously 
8:00, 9:00, drink 8-12 8 
10:00, 12:00 oz. glasses 
pm of water 
(minimum) 




6:00pm Wheat Thins 10 Kitchen Hungry 
standing 
Laughing Cow Cheese 
V8 Diet Tonic 6 oz 
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Table 6 
Participant Food Intake Journal Entry - Monitoring #3 (continued) 
Day/Time Food Eaten Amount Where Feeling 







Seafood casserole 12 
Baked potato 
Sour cream 
Salad (lettuce, onion, 
carrots) 
Water 3 glasses 
12:00 am SD cookie 1 Standing Writing 




Journals were used as a monitoring activity, and food intake records revealed 
information other than one's day-to-day food consumption. The technique diminished 
denial of foods eaten and raised awareness of why and what patterns were emerging, and 
encouraged observation of core behaviors of lifestyle and cultural influences on eating. 
Journals were also used for monitoring of physical activity. Participants were 
asked to record daily pedometer readings in their journals for Weeks 3, 25 , and 52. Three 
participants did not provide pedometer readings for Week 3, eight for Week 25 , and five 
for Week 52. Mean pedometer readings for each individual and the group as a whole 
were calculated using journal entries recorded during Week 3. The mean value was 8,832 
steps per day. Examples of participant journal entries for pedometer readings follow. 
Participant: 
Pedometer readings - Week 3 
October 16 - 6, 3 50 working at home 
October 17- 11,000 
October 18 - 12,52 7 walked outside 
October 19 - forgot pedometer 
October 20 - 14,593 
October 21 - 10,712 
October 22 - 10,783 
Mean = 10,994 
Participant: 
Pedometer readings - Week 3 
October I 4- 9,8I I 
October I 5 - did not measure 
October I 6- 5, 803 
October I 7 - 8,227 
October I 8 - 8, I 09 
October I 9 - did not measure 
October 20 - did not measure 
Mean = 7,988 
Participant: 
Pedometer readings - Week 3 
October I 5 - 3,297 
October I 6 - 2, 095 
October 17 - 5, I 03 
October I 8 - 3, I 62 
October I 9 - did not measure 
October 20 - 3, 769 
October 2I - 4, 608 
Mean = 3,672 
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The technique of using pedometer readings as a monitoring activity provides 
quantifiable participant daily activity levels and reduces the use of false estimates of 
one 's level of movement. The assignment increased participant comprehension of when 
and why movements occurred and the impact of one's lifestyle on total daily activity. By 
comparing pedometer readings from Week 3 with readings from Week 25 and Week 52, 
participants were able to monitor physical activity change over time. 
Domain knowledge questions. Participants were asked to respond to weekly 
domain knowledge questions in their journals as an additional monitoring device. They 
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were not asked to respond to all of the questions presented every week, but instead to 
answer the questions they each believed most salient, as exhibited in the journal entries 
below. 
Participant: 
Questions for Week 3 (physical activity): 
1.How active every day? Very active 
2. What do you consider adequate? 2 hours a day 
3.How could you increase? Run up stairs 
4. What interferes? Work, family commitments 
Questions for Week 4 (reading food labels): 
1. Do you read food labels when you shop? Yes 
2. What do you look for? Calories, cholesterol, sodium, fat 
Participant: 
Questions for Week 5 (support and sabotage): 
1. Who supports your weight loss endeavors? Most everybody - [names 
eliminated}, lookfor positive reinforcement 
2. Who sabotages? My husband can be quite oblivious and offers me food 
that I am trying to avoid 
3. What do you do in response? I try not to be offended 
Questions for Week 6 (food shopping): 
1. Do you go down every aisle at the food store? Most of them 
2. Where is everything in the food store? At the beginning - produce, meat -
along the back 
3. What do you find down most other aisles? Breads, salad dressing, drinks 
4. What foods do you find at eye level? Not sure 
5. What at the checkout counters? Candy, magazines, end aisles - specials 
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Participant: 
Questions for Weeks 12 & 13 (program halfway point): 
1. What have you found most successful? I have been most successful in 
increasing my exercise and being aware of changes I need to make with 
my eating habits. 
2. What have you found most challenging? The most challenging has been 
having food I shouldn 't eat available to me. 
3. What have you done to address the challenges? In some cases, just putting 
the food out of sight has helped. 
Questions for Week 14 (protein): 
1. In your journal this week, track the different types of protein that you eat 
every day. Eggs, fish, turkey, chicken, milk, some red meat, cheese 
2. Which of these are core foods to you? Are they core to your family, and/or 
your wider culture? Chicken and fish are core to me. I don 't think they 
have anything to do with a wider culture, just my family 
3. What does "lean" protein mean to you? Where can it be found? I think of 
things like chicken, turkey and some kinds of fish as lean protein. 
Journaling was used for monitoring by all participants as appears evident in the 
food intake records, pedometer readings, and answers to weekly domain knowledge 
questions. Further monitoring took place in weekly individual sessions. Each week, 
participants were asked to reflect on the past week's group meeting, and field notes were 
taken by the researcher on the expression of each participant's thoughts and movement 
through the metacognitive process. Examples of individual monitoring as revealed by 
responses to open-ended questions and recorded in the researcher's field notes follow. 
Participant: 
She is a snacker during the day but has a consistent (very core) brealifast. She 
does not have a particularly regimented day. Because her office is in the house, 
she is up and down the stairs to eat. She does like sweets. One son has food 
allergies, so they have a lot of [substance} free foods, and she snacks on these 
after the family leaves in the morning. She eats brealifast but will then eat from of 
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the children 's plates after they leave for school. She eats somewhat differently on 
the weekends but still snacking. Her exercise easily takes backseat to other things. 
She really likes it when she does it but can easily forego it. I suggested she get the 
ice cream out of her house and instead go out for ice cream as a family activity. 
Keep the sorbet for her son with the food allergies, since that does not really 
interest her. 
Participant: 
She movedfrom [country} in [year] and lives with her daughter, son-in-law and 
grandchildren. She takes care of the children after school until the parents are 
home. She has gained I 5 pounds in the past few years. She is more relaxed and 
has a slower pace of life and that could have affected her weight. She exercises 2-
3 days per week doing 20 minutes on the treadmill and yoga at the [facility}. She 
does not have much other activity except laundry and gardening. She likes to 
snack, grabbing a few grapes or whatever is out on the counters, and snacks at 
night. 
Participant: 
She does a lot of snacking in the evenings, but weekends are much better. She has 
a sedentary job and often eats in her car when she has events in the evening. She 
is a [occupation} in a small company with considerable pressure to fix 
everything, whether it is her problem or not. She is socially active and out several 
evenings per week. She is single and hves alone. She walks with her dog a couple 
of times per day. She had foot problems that kept her from walking for the past 
two years. She lost quite a bit of weight with [commercial weight loss program} 
at one time and did a lot of walking at that time. All of the weight came back. She 
walks three flights of stairs several times per day but is basically sedentary both 
at work and leisure. 
Knowledge of Cognition Checklist. The Knowledge of Cognition Checklist 
(Appendix H) was administered to all participants at baseline, at the end of the 
intervention, and at 6 months post-intervention. The mean baseline checklist score was 25 
with a range of 13-39. The participant scoring 13 was an outlier with all other scores 
between 20-39. Potential checklist scores range from 10-50; lower scores indicate a 
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higher level of monitoring, and at baseline, prior to the intervention, the participants had 
a moderate level of monitoring. The mean checklist score of 17 at the end of the 
intervention, down from 24 at baseline, indicates increased monitoring. 
The participants monitored their thinking relative to eating and exercise behaviors 
through journals and individual sessions. Once the participants have monitored and 
observed their thinking, regulation of their strategic choices is the next step in the 
metacognitive process to modify behavior and lose weight. 
Possible Evidence of Regulation/Strategy Building 
Journals. Journaling was not merely a monitoring activity, but a self-reflective 
tool employed for weight loss strategy development. Considering the food intake entries 
in Tables 4, 5, and 6 above, it appears to be evident that participants began to build their 
strategies upon their monitoring. In Table 4, the participant's Orthodox Jewish culture 
appeared to be exhibited in her food journal when she noted Shabbat in the Feelings 
section and listed challah and honey as food entries. Since she keeps a kosher home, the 
weight loss plan she developed avoided changing and disrespecting important religious 
foods and traditions. (This strategy is consistent with our individualized approach that 
recognizes the difficulty and inefficiency of attempting to alter behaviors identified as 
being "core" to one 's lifestyle and culture.) 
We will always serve turkey or chicken for meals because for the life of me, I 
cannot make a [beef] brisket. So, we always make chicken or turkey. On Rosh 
Hashanah, you want to have a sweet new year so you use lots of honey. You make 
things with honey. You dip apples in honey and eat it. We put honey on our 
challah. I make my chicken recipe with honey on it. We have honey cake to eat. 
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So, it's not a good holiday for diabetics. I've done it, because now my body has 
adjusted. So, that I can have .... I don 't eat huge amounts of food. So, I can use 
some honey and that 's okay. [A]ndfor Shabbat or our big meal on Friday night, 
we 'I! always have a salad or a soup course, and we 'I! have the meat, and we'll 
have a vegetable and a starch, and we usually have some sort of dessert. 
Although, while I was trying to lose weight, my dessert consisted of a cup of tea, 
and my husband would usually have like a, (we have a sorbet we keep) and have 
a sorbet and maybe a cookie or something. We 're not having heavy-duty desserts 
anymore. 
Another example of strategy building IS a different participant's reflection 
following the food intake entry in Table 5: 
[I] went to a dance after dinner, which was a quick gulp. I was a little hungry. 
There was a dessert table, and I only drank a cup of cider. I really wanted a 
"sweet ", but I walked away. It was fairly easy, but I am still thinking about it! I 
was also very tired at the end of the dance. I think a better dinner would have 
carried me through better. 
Her strategies included eating a sufficient dinner before going to dance, since she would 
have high calorie expenditure at that time. Her high caloric burn was triggering hunger at 
a time when food availability was limited to high sugar, fat, and calorie choices. 
A final example of participant strategy building after journal monitoring 
followed the participant food intake entry in Table 6: 
While I haven 't necessarily been writing down, journaling my food, everyday, 
there 's hardly a day that goes by, or certainly not very many, that I don 't 
mentally count up what I've eaten, to see where I am at the end of the day. 
She decided to track her food intake as a strategic choice for weight loss . 
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Pedometer readings. Participants also used pedometer readings for strategy 
building. One participant's pedometer readings did not increase appreciably from 
baseline (1 0,994 steps) to the end of the intervention ( 11 ,526 steps), and indeed, she 
struggled to lose weight. She had a difficult time adjusting her sedentary lifestyle of 
sitting at a computer or in a lab five or six days per week for most of the year. In her first 
weekly session, she identified the sedentary lifestyle as a problem; the following 
reference is drawn from the researcher ' s notes . 
She walks 10 miles per week, but has a hard time when it is dark and cold in the 
winter. She sweats too much to do [walking} at work. She has a sedentary job 
with lots of computer work and paperwork. Summers are a bit more active, and 
[she} fits in exercise at a [town landmark} in [town]. She feels she moves a lot at 
home, watches some television, and eats larger [meals} at night. I think she will 
need to think about shorter exercise sessions at work and carry an additional 
shirt and wipes with deodorant to move more during the day. 
She monitored her physical activity using the pedometer and strategized to increase her 
steps. However, this was not a significant activity change, and no weight loss would be 
expected by increasing <1,000 steps per day. 
By monitoring physical activity, another participant built a strategy to increase her 
daily steps from 9,558 steps at baseline to 11 ,705 steps at Week 52. In her 6-month post-
intervention interview, she explains how she increased her activity level. 
I was already doing exercise here, but I didn't do it in the quantity that I needed. 
I did yoga, and then I went home, or maybe I would walk on the treadmill and go 
home. It 's not like that. Now, I do more time. So I walk one hour, or do weights 
and do my yoga the same time on the same day. 
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Several participants developed sustained exercise strategies to mcrease their 
physical activity following pedometer monitoring. This participant also described her 
strategy development in her 6 months post-intervention interview: 
Although it 's hard, well, those are days that if I couldn 't walk in the morning, 
like if I had an 8:00 doctor 's appointment, and I couldn 't walk in the morning. 
Then I would make sure I did something at noon, and then something at night 
because I couldn 't give the hour to go do the walk in the morning, but I would 
split it up a little bit. Where before I would, if I didn 't walk in the morning, that 's 
it. I have no time, I'm too exhausted at night, or whatever, and that would be it. I 
wouldn 't even entertain doing it. 
She discovered she could divide her exercise in to two times per day, if other obligations 
interfered. Prior to monitoring, she would often skip exercise altogether, rather than 
divide it into shorter, multiple sessions or walk for the time she could allocate. Her 
strategy meant a more consistent physical activity level, as appeared to be evident in her 
pedometer reading consistency (11 ,114 at baseline and 10,969 at 6 months post-
intervention) over the time of the study, in contrast to the fluctuations she described 
above. 
Prompts. Strategy building was measured using a series of prompts (Appendix 
K). Participants were asked to complete prompts at Weeks 6, 10, 20, and 52. Strategy 
building was also documented in the researcher's field notes, and in the record of the 6 
months post-intervention interviews. 
Participants were asked to respond to the prompts in their journals. These were 
adapted from Kuiper (2002), and, as in that study, the statements were used to encourage 
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the women to reflect on and record their eating and exercise experiences and to develop 
weight loss strategies for the weeks to follow. 
Prompts: 
1. I think I can solve an eating or exercise behavior problem because .. . and if I have 
difficulty, I think I ... 
2. As I look back, I should have ... 
3. When I felt anxious, depressed, frustrated , or felt like leaving the weight loss 
experience, I think ... 
4. When I try to remember or understand important facts to solve an eating or 
activity problem I am facing, I think I ... 
5. When I prepare to carry out an activity or prepare to eat, I .. . 
6. When I am distracted by ... or by lack of concentration, I .. . 
7. When I am around others encouraging me to eat or not to exercise and when I 
need help, I . . . 
8. My impression of the consequences of my behavior this week dealing with eating 
and exercise is ... 
9. I made sure I was able to ... this week. What I would like to do better is ... and if 
I need to make changes, I . . . 
10. Reaction to eating and exercise experiences: 
o My reaction to what I liked about the eating and exercise experiences 
this week was .. . 
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o My reaction to what I did not like about the eating and exercise 
experiences this week was . .. 
11. Changes I will make this week are ... using strategies such as ... 
Two women did not complete any of the requested prompt entries, three completed one, 
six completed two entries, five completed three entries, and one participant completed all 
four prompt entries. In her response at Weeks 10 and 20, one participant reflected on her 
strategy building as follows : 
Week 10 responses : 
1. Very motivated to lose weight and keep [illness} at bay .... Just say "have 
to do it " and build in the time to exercise 
2. Started exercising earlier in life 
3. Never did 
4. They help inspire me 
5. Nothing special - keep portions in mind 
6. Doing other things, errands or fam ily obligations 
7. Not usually a problem 
8. If I continue it, I will lose weight 
9. Exercise [and} talk to my husband. Would like to exercise more this week 
10. Lost weight, didn 't get to [exercise facility] as often as planned 
11. Watch what I eat at party 
Strategies 
a. Increase exercise, cutting out sugars 
b. Getting to the [fitness facility} enough 
c. Schedule it into your day 
d. Special foods for the holidays (Jewish, core are latkes for holiday, 
so try to minimize 
e. Half and half in coffee; can 't give up so try combination of soymilk 
with it 
f. Sugar out of diet. This is really hard. 
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Week 20 responses: 
1. Highly motivated; think need to get back to eating behavior 
2. Doing more exercise all along 
3. How much better I am fe eling and how much better !look 
4. Scheduling 
5. Distracted by disrupted routine, vacations, out of town or irregular 
meals,· get back on track when realize 
6. Doesn 't really happen 
7. Keep on - eats good 
8. Exercise ,· do better - nothing in particular,· tell husband and he watches 
9. Go to zumba this week for something different 














I have been successful before 
Just need to buckle down 
Quit my job earlier 
Of the [illness} and how good !feel when I am at the weight I had to be 
at 
Know that I can do it 
Am conscious that what I am doing is helping me maintain my proper 
weight. 
Know I can get back on track the next day 
Tell them !lost 25 pounds, and I intend to keep them off 
I can maintain my weight 
Exercise, I will 
Reactions: 
a. Regular exercise 
b. When I was delivering food (holidays) I ate too many sweets 
No bad desserts. 
Weeks 12-13 fell during a holiday, and our customary meeting facilities were 
therefore, unavailable. Individual sessions were held during one of these two weeks, and 
participants were asked to write reflections regarding what had been successful and 
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challenging, as well as how they had overcome those challenges. This encouraged self-
reflection and re-strategizing. 
Participant: 
Questions for Weeks 12-13: 
1. At halfway point, what has been most successful for you? Not sure 
2. What has been most challenging? Finding time for me 
3. How have you been able to overcome those challenges? Not really 
Participant: 
Questions from Weeks 12-13 : 
1. What has been most successful? Increase in exercise; being aware of 
eating 
2. What has been most challenging? Eating too much,· changing habits 
3. How have you been able to overcome the challenges? Trying different 
things, haven 't really overcome them 
Participant: 
Questions for Weeks 12 - 13: 
1. Successes : The meetings (both individual & group), and 
information/learning 
2. Challenges: Food planning and temptations 
3. How addressed challenges? Had to make the time - either by starting the 
day earlier or stay ing up later. Also, I had to become more organized. 
This is a work in progress. 
Individual sessions. Weekly individual sessions were focused on the analysis of 
personal habits and cultural norms and on assisting the participants to systematically 
work through the self-regulation cycle. Sessions were important for evaluating progress 
and developing action plans for the coming weeks. The strategy choices were developed 
during the individual sessions as described in the researcher ' s notes. 
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Participant: 
She is starting to understand her core behaviors. She has been drawn to desserts 
and sweets her entire life. She cannot give them up without gorging later. So, she 
is eating a sweetened fruit dish twice per day to address this. However, she is 
trying to do a healthier dessert with little sugar or fat. Now, it is an apple dessert. 
She has cut down on bread products, and this, consequently, has resulted in less 
snacking between meals. Her eating is a bit spartan, and I asked her to let me 
know if she started really craving more, or certain foods . She has lost 4 pounds 
already, and I do not want her to lose too fast. Most days she is taking 5-7, 000 
steps, and this is not enough. On the days she dances, she gets >II , 000 steps, so, 
she needs to be more active on the other days. She is going to try to walk to a 
shopping area close by and create more movement at her computer. I asked her 
to track her steps this week and to break them down by activity, when possible, 
and increase up to 2, 000 more steps per day. 
This participant increased her physical activity to over 10,000 steps by the end of the 
intervention and lost 24 pounds. The strategies she identified through thoughtful 
monitoring resulted in strategy choices she could maintain for successful weight loss, as 
indicated in the 6-month post-intervention interview. 
I was fortunate in that the principles, and actual physical things you had us do, 
were something that I physically responded to quite well. I know you talked about 
some women that did everything by the book and just nothing happened, but for 
me it was very immediate and very deliberate and when I examine how I had 
inadvertently ... . I could pretty easily see where I had extra fats and sweets and 
calories enter my diet and the low level of exercise. By sh!fting that, it became 
almost painless. In retrospect I can say that. 
Another example of strategy building during individual sessions was described in 
the researcher' s notes as follows: 
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Participant: 
She is back and lost weight while on vacation. She said she got lots of exercise, 
and she did not eat in the evenings because there were other people around and 
things to do. Since she has been back, she has started back into her old 
behaviors. We talked about strategies to duplicate her vacation behaviors. This 
week she will try to add a couple of days of sustained exercise (besides Mondays 
and Fridays). We walk together on Fridays for her individual session. She has a 
treadmill, and she will clean it off, videotape some late night shows, and watch 
the shows while she walks early in the morning She is going to plan a light, low 
calorie snack for the evenings rather than try to avoid the snacking We talked 
about some good options for that snack like air-popped popcorn with salt, 
crackers, or rice cakes, but keep it low calorie. She is to focus on only these two 
behaviors for now and not try anything else. She is to continue to keep her food 
journal and the number of steps. 
She was not successful long-term with these strategies. This will be discussed in the 
strategy failure section below. 
Another participant developed strategies in Week 3 that were revealed in her one-
on-one session and described in the researcher 's field notes . 
Participant: 
She has cut down on snacking in the evening and is eating really healthy, low 
calorie snacks and trying not to eat sweets and sugary and fatty foods . She is 
trying to exercise more and be consistent with that. These are the strategies for 
her to try. 
Once agam, these were the strategies she maintained long-term and lost 11 
pounds during the intervention and another 6.5 pounds by 6 months post-intervention. As 
exhibited by these three participants, monitoring one ' s thinking regarding eating and 
exercise behaviors resulted in appropriate strategy choices for sustained weight loss. 
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However, the development of strategies was not a guarantee of successful weight loss. 
Implementation of strategies is required and is the next step in the metacognitive process 
and on the pathway to assimilation of new behaviors. 
Possible Evidence of Orchestration 
Orchestration is the implementation of strategic choices developed during the 
metacognitive process and is necessary for actual behavior change. Strategies can change 
thinking and knowledge, but implementation is the change point, as expressed by one 
participant during the 6-month post-intervention interview. 
Participant: 
[A]lso, in terms of eating, I'm realizing as I say this that I haven 't had my 
brealifast, brealifast is a big part of it, and oatmeal is a big part of my strategy. I 
have a serving of oatmeal every morning for breakfast, which is a half a cup of 
dry oatmeal with water and 1% milk. Often, I have a cup of 1% milk, and a latte. 
Lately, I've been very hungry. This last week, I've been very hungry again mid-
morning, and I 've been having another serving of oatmeal. I find that if I am pre-
emptive in eating healthy foods, even when I judge I shouldn 't be hungry, like 
what am I doing wanting another brealifast mid-morning? If I eat oatmeal, as 
opposed to not eating it, and then have cookies or get a muffin, I do a lot better. 
Another participant describe the implementation of her strategies. 
Participant: 
I think previously, before last October, I was only maybe exercising Monday 
through Friday and undoing it on the weekends. So, starting this last year, I said, 
that's it, I'm going seven days a week and sometimes its only six, but usually, it's 
seven days a week, and that 's really made a big difference. 
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She increased her pedometer readings from 13,061 at baseline to 19,772 by 6 months 
post-intervention. She lost 10 pounds during the intervention with this strategy. 
Another participant described the implementation of one of her strategies as 
follows. 
Participant: 
So, trying to keep myself busy by making jewelry or doing something else, even 
projects around the house, or I would set a goal in the morning I'm not go ing to 
sit down tonight. I'm going to pay my bills at my desk, or I'm going to go to the 
drug store. I'm like, "Okay. There 's going to be no eating in the living room. I'm 
going to eat only in the kitchen. " 
Implementation of strategies was no guarantee of assimilation of the new 
behavior. The individual had to account for her lifestyle and culture in relationship to 
core behaviors when developing strategies, or the chance of success was diminished as 
discussed next. 
Possible Evidence of Lifestyle and Cultural Influences in Assimilation 
Interactive interviews at 6 months post-intervention revealed the possible 
importance of lifestyle and culture in the assimilation of new thinking and behaviors, as 
demonstrated by one participant and the researcher ' s notes. 
Participant: 
She has cut out most snacking though she does snack, if she is really hungry. She 
eats her meals and has healthy habits. She exercises with yoga two times per 
week, the treadmill and weights, but is fairly sedentary otherwise. I asked her to 
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carefully monitor her weekly activity level with her pedometer this week, so that 
we can get a baseline measure. I think it seems she is sedentary other than the 
two days per week she is at the [workout facility}. Her main core foods are at 
breakfast, the [cultural food}. She uses ground sesame seeds as a thickener and 
eats sweetened condensed milk that she dips things in as a snack. Also, she eats 
her big meal at lunchtime (between 12-3 p .m.) and eats light in the evening, 
which is part of the [country} culture, she tells me. Even her daughter, who has 
spent most of her adult life in the United States, eats much the same way. 
By tracking her food intake for one week pnor to the 6 month post-intervention 
interview, it was clear she worked with her lifestyle and culture to find behavior changes 
that could be assimilated without changing her core behaviors, such as eating [traditional 
starch] and eating her larger meal at mid-day. These modifications have apparently 
proven effective, given that she continued to lose weight post-intervention (five 
additional pounds). Comparative journal entries for this participant at Week 2 (Table 7) 
and Week 52 (Table 8) read as follows: 
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Table 7 
Participant Food Intake Journal Entry- Week 2 
I>,ay/Time Food Eaten Amount Where Feeling 
8:30am [traditional starch] & Kitchen 
cheese 
Yogurt 
Coffee 2 cups 
11:00 am Coffee Grocery 
store 
1:30pm Salmon Kitchen 
Rice & lentils 
Corn 
Almonds 8 






Participant Food Intake Journal Entry - Week 52 
Day/Time Food Eaten Amount Where Feeling 
7:30am Yogurt TV room 
Banana 
Coffee 2 
10:00 am [traditional food] & Kitchen table 
cheese 
Hot chocolate 
1:30pm Chicken sandwich Restaurant 
Cookie Y:! 
5:00pm Coffee Restaurant 
7:30pm Chicken soup Kitchen table 
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Another example of lifestyle and cultural considerations included in strategy 
development was observable in data for a different participant. During, one of her 
individual sessions, when she was asked to describe her weight loss experience, 
researcher field notes record her having stated that: 
She has bread as a core food, and it has become quite tempting because she tried 
to cut it out of her diet and started craving it more and more. I suggested she add 
it back in, but control the portions. 
Her food intake journal (Table 9) at 6 months post-intervention shows the inclusion of 
bread, meanwhile maintaining her weight. 
Table 9 
Participant Food Intake Journal Entry- Week 52 
Day/Time Food Eaten Amount Where Feeling 
Breakfast Skim milk 
Shredded wheat cereal 
Banana :t2 
Yogurt 1 spoonful 
English muffin - whole :t2 
wheat w/raisins 
Lunch Bread 1 piece 





Dinner Pork chop Y2 
Applesauce 
Stuffing Handful 
Zucchini & peas 
Salad Small 
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Another participant indicated her exercise strategies, while considering her 
lifestyle: 
I exercise constantly. If I don 't, that really bugs me, but that 's not something I 
have to force myself to do. Some things, like I hate weight lifting, so, I might not 
get to the gym as often as I should. But I love to go for a walk. I easily walk 4 
miles a day, every day. I also teach [activity} two nights a week. Yeah, and I think 
that when I started the program, I'm trying to remember, oh, I was having back 
problems. I wasn't walking as much. I'm definitely back to walking everyday on 
my lunch hour, which I would guess is about 3 12 miles. Yeah, but I 'd like to take 
more classes, but its time. Right, but I'm definitely walking every day, and if I 
don 't walk on my lunch hour because I have another errand or something, if I 
don 't have to work that night, I'll walk that night. It 's hard to say when I really 
started, but I did start for exercise, to tty to lose weight. And it was definitely a 
conscious effort, and I thought I was going for a long walk and it was probably 
like a mile. And I thought I was doing great. Or just walking up the street from 
[company} to the end of the street and to the mailbox and back and I really 
thought, I think I was still living at home then, so, maybe it was my early twenties, 
but I thought it was a big deal. Look at me walking up the street and at work 
because I had never done it before. Now, I walk four miles, though, without 
batting an eye. 
A different participant lost weight during the intervention period and successfully 
maintained the new weight (as reported at the 6 month port-intervention interview) by 
discovering something was not actually a core behavior. 
That 's just all! can say, that it was not all about "can 't ". That it was that I got to 
the point that I don't eat a chocolate yogurt at night now. It 's about every other 
night still, but that 's different. I was a chocolate yogurt a night at 168 pounds, 
and little changes like that mean a lot, and I understand that. 
Consistent with this method employed, the participant was not directly encouraged to 
change this behavior, but beginning in Week 15, a notable shift in this behavior, 
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identified as being core, was observed. Field notes following her individual session note 
the following. 
She has done a good job of carefully cutting out some calories. She now manages 
her work environment well and can bypass snacks and foods she once thought 
very important to her. At home, this is sometimes harder to control, but she told 
me early in the program that she ate a chocolate yogurt every night, and she 
could not give that up. It was a core food. Now, she has one or two per week and 
has a [slice of] whole grain bread or something lighter at night instead. She told 
me she enjoys the change and doesn 't fee l deprived at all. 
Also successful at maintaining her weight loss, another participant considered her 
lifestyle when planning her exercise, 
Just because of the way my life is adjusting and all the issues around, although I 
am sleeping better, but I tend to need to go back to sleep at 5:00a.m. and sleep 
until .... I used to get up almost an hour earlier than I normally get up. That 's 
when I would ride the bike for 45 minutes and blah, blah, blah. And then I would 
start my day with my steps. 
She had to change her routine to accommodate her lifestyle by exercising in the evening 
and on weekends. She increased her daily steps from 6,600 per day in Week 2 to 
approximately 9,000 per day by the end of the intervention. She felt this was partly from 
the monitoring using the pedometer. 
I love the pedometer; love the pedometer, because it really gave me, it was an 
external, it was almost like wearing it almost made me more conscious, was an 
external reminder, even when I wasn't looking at it, it was there. So, it was like 
an anchoring in something in consciousness. I think the thing that always comes 
back is how thwarted I feel about my body. So, some of what I learned was: for 
me, it's exercise, and the thing that thwarts me is my body. And it 's really better 
for me when I check in. Those kind of external markers are really good for me. 
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Eating and exercise plans offered to the masses are often elaborate and quite 
different from an individual ' s personal life, making it difficult to absorb all of the 
strategies into long-term implicit memory. The power of lifestyle and culture in an 
individual ' s life should not be underestimated. Teaching individuals to understand and 
work with lifestyle and culture, rather than trying to drastically change it, can result in 
assimilation of new behaviors. However, when obstacles to strategic choices occur, 
individuals may experience strategy failure and re-strategizing is then required to 
assimilate new behaviors for sustained weight loss. 
Obstacles, Strategy Failure, and Re-strategizing 
Davidson & Sternberg (1998) described three obstacles that interfere m 
metacognition: stereotypy, impasse, and metacognitive failure. Stereotypy is when an 
individual is inflexible in solving a new and different problem, often reverting to previous 
unsuccessful behaviors. Impasse is when the problem is sufficiently unique that the 
individual cannot develop any plans for solving the problem. Metacognitive failure 
occurs when an individual does not monitor thinking or review regulation or 
implementation of a strategy when new or additional information is received. Evidence of 
each of these obstacle types, and thus, limited ability to re-strategize, were observed in 
some of the participants. 
Stereotypy. One participant exhibited stereotypy. Although appearing to be able to 
identify problem behaviors, she did not truly embrace strategies devised nor did she 
sustain any incipient behavior changes. On reflection, she articulated a sense of removed 
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mnocence and did not seem interested in more closely exammmg her lifestyle and 
routines for possible targets. Her position of "innocence" eventually seemed to become 
justification for not changing anything, even as she was reporting failures to make the 
changes she had earlier elected. 
Well, there 's on the one hand- there was the frustration that I was really 
concentrating on this and putting in a great deal of effort and not getting 
anywhere, or seemingly not getting very far, and on the opposite end, I felt like I 
was doing something positive and good for myself And I tried to tell myself, 
"Well, even though you're not seeing the results, at least you 're doing the right 
things or the right behavior. " 
In reality, no change in her exercise or eating behaviors appeared to be evident in her 
own reports: 
I didn't necessarily feel like going to do the exercise, but I felt good after I did it. 
What I did notice, I was building up endurance, but then when things happened 
that a couple of weeks I had to miss the exercise part, or the whole thing, I'd go 
back and it would be like, ohhhh, dragging a sack of cement around. 
This participant did lose 5.75 pounds during the intervention, when exercise was part of 
the program two times per week. Strategies to change her independent exercise behaviors 
during the next phase (post-intervention) were clearly never defined or implemented, 
however, and she regained her lost weight by the 6 month post-intervention interview. 
Just even the fact that the gym is as far [from] my house as it is will often times 
impact, because I might, if I had a treadmill in the house, I could jump on it for a 
half hour. Whereas, putting on sweats, driving 15 minutes to get to the gym, 
getting there and then having to reverse it, I may not have time to do it because I 
might have an appointment or some place I have to be. So, I just go, "Oh, I just 
won 't do it today. " 
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Impasse. Participants exhibiting impasse could not retrieve any known plans or 
procedures to lose weight, and at the risk of failure, had difficulty developing new 
strategies. While self-reflection and problem solving were encouraged during individual 
sessions and group meetings, one participant demonstrated characteristics of impasse. 
Yeah, well, what I discovered is that the changes I made were really good 
changes, and that without that I still needed some practice implementing them, 
always, very consistently. That some of the lessons, I learned I needed to remind 
myself of and also, without making more dramatic changes than I was willing to 
commit to, I wasn't going to be able to reduce my weight any further. It wasn't as 
upsetting as I thought it would be. 
Metacognitive failure. Metacognitive failure appeared to be evident on occasion, 
occurring for example for one participant when strategic decisions leading to behavior 
change and weight loss did not come from self-reflection as was encouraged. Instead, 
attention was turned to trying other prescribed weight loss plans such as the alternative 
she began to use in Week 21. She complied with that diet for one week, and then began to 
alter it. Finding that she had lost no weight during the brief time she was using that diet, 
in Week 22, she began to speak about rejoining another commercial weight loss plan. 
Self-reflection regarding the strategies devised for this intervention appeared to be 
relatively absent during this period, as her frustration and very legitimate concerns for her 
own health grew. Further complicating her situation was her diagnosis of [a chronic 
disease], and her efforts to simultaneously oblige various sources of input and assistance. 
She has begun her special diet for the study at the [hospital outpatient center} 
recommended to her by the nutritionist. It is very similar to the ADA diet for 
diabetics, but includes two tablespoons of almonds or walnuts at each of six 
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meals per day. She was eating much this way already and has already altered the 
diet to meet what she prefers. Unfortunately, those are the very things that keep 
her from losing weight. More important is that she has to move more. She is not 
going to see much of a change if she does not consistently do that. 
After the intervention, she went to [a commercial weight loss plan] , and, as would be 
predicted by the approach advanced here, it did not work for her. Her ability to reflect on 
her experience seemed to be evident, and her comments suggest that she could identify 
some essential differences in the various programs she had been trying. However, 
specific reflective focus on those strategies devised under this intervention did not seem 
to have been undertaken, constituting metacognitive failure, as defined by Davidson & 
Sternberg ( 1998). 
I went to [commercial weight loss plan} until the summer started, and then I was 
going to just put it on hold, and they said no, you have to resign, which is stupid 
of them because no way am I signing up again. And so, I don't think I'll go back 
to that because there 's too much emphasis on the food and so much conversation 
about, what feels to me like the important thing is how do I get the junk in, 
whereas your emphasis was much more on how to eat healthy and so, I feel like 
[commercial weight loss plan} tends to be counterproductive to that. 
Metacognitive failure was perhaps most apparent when she used mass-produced diets that 
do not include adequate monitoring and regulation nor account for her lifestyle or 
culture. She did not lose weight either during the intervention or by the 6-month post-
intervention collection point. 
Another participant kept recycling previous behaviors rather than reflecting on 
the problems and re-strategizing: 
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Yes, being more aware of what I was eating, why I was eating, trying not to eat 
when I wasn't hungry just for the sake of eating. and like I said, with my back 
starting, I just got frustrated with pretty much everything and slipped back into 
my old routines. 
She gained weight by the end of the intervention and agam by 6 months post-
intervention. She ceased monitoring early in the intervention and was not able to review 
her strategies or implement new strategies when she faced obstacles. 
Assimilation of Changed Thinking and Behavior 
As stated in Chapter 2, assimilation is the culmination of a learning experience 
and involves the absorption of the strategies and behaviors by challenging and changing 
or forming new memories. An individual does not have to be conscious or aware of a 
strategy or behavior to use it. Assimilation is the performance on a task absorbed into 
one's memory and is the desired result of the metacognitive process (Graf & Brit, 1996). 
Since assimilation would involve implicit thinking and behaviors difficult to consciously 
retrieve, potential evidence of assimilation was discovered during individual interviews 
by probing individuals for unconscious strategies and behaviors that resulted in 
successful weight loss . Open response questions and statements were used so as to obtain 
each individual's perception of how she had lost weight and how each might explain 
what happened during the intervention enabling them to achieve their post-intervention 
outcome. Assimilation of new thinking and behaviors was possibly evident in all 
participants having maintained a weight loss by the 6 month post-intervention point, as 
demonstrated by one participant: "I lost the weight I wanted to lose. It wasn't any big 
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effort to follow the rules" . Referring back to her comments in the individual sessions, 
when it was much harder, she said: 
Mostly in the snacking, sweets, and sometimes eating without thinking about it. I 
would go to the kitchen and grab something Think a little bit before eating, but 
now it is better. I don 't diet anymore. So, some of the things I used to like to eat-
not anymore. 
Another participant also showed clear assimilation of new behaviors when reflecting on 
her experiences in the intervention: 
When I examine how I had inadvertently ... I could pretty easily see where I had 
extra fats and sweets and calories enter my diet and the low level of exercise, by 
shifting that it became almost painless. In retrospect I can say that. 
Another participant, who had maintained a small weight loss by the 6- month post-
intervention point, said: 
I'm just trying to walk further instead. I was parking, or I'd walk all over the 
grocery store. I was like, "Okay. I've just got to do this real fast because I need 
to get home. " But those little things kept in your head, and that 's what I've 
always liked, because it becomes part of here {points to head}, and you 're sort of 
answerable, even though you 're really not answerable to somebody else, you 're 
answerable to yourself, which I'm always too easy. 
One participant clearly understood her cultural influences as expressed in her 
journal in Table 4. Assimilation of her new thinking and behaviors was demonstrated in 
her 6 months post-intervention interview, "Eating; it's not a problem of mine. I eat 
because I' m hungry. Eating has not been a lifelong problem of mine, and I think the 
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reason I gained the weight was because I was so sedentary. " However, it took her some 
time to remember the strategies she used, as she revealed during the interview. 
My behaviors? I'm not snacking, like I said. I think I'm eating less at meals, the 
amounts, the total amounts I'm eating. I'm [eating] a lot [fewer] carbohydrates, 
but that's because of the pre-diabetes. Urn, more proteins and vegetables, and, 
well, one of the main things was I stopped sugar. I really [did], and that was 
because of the [illness]. I would always put sugar on my cereal, and sugar in my 
coffee and sugar in tea and sugar in everything, and now using the non-sugar 
sweeteners, which took me a little while to get used to, but now I'm doing that. 
So, I think that 's made a difference. Plus, I've tried to not eat foods with sugars, 
which was our desserts. So, I was really, really good about not eating foods with 
desserts. 
While assimilating her new eating behaviors, she did not sacrifice her cultural behaviors 
involving her religion. 
Another participant was able to assimilate her exercise behavior and, despite 
being ill from the end of the intervention until the 6 months post intervention interview, 
she was able to maintain a weight loss of almost 6 pounds. 
Although it 's hard, well, those are days that if I couldn't walk in the morning, like 
if I had an 8:00 doctor's appointment and I couldn't walk in the morning then I 
would make sure I did something at noon and then something at night because I 
couldn 't give the hour to go do the walk, but I would split it up a little bit. Where 
before I would, if I didn't walk in the morning, that's it. I have no time, I 'm too 
exhausted at night or whatever, and that would be it. I wouldn 't even entertain 
doing it. Now it 's just routine. Now it 's just part of my life and if I don 't do it, I 
miss it. I know I'm off. 
As expected, the women assimilating new eating and exercise behavior, exhibited 
characteristics consistent with the conceptual framework (Figure 1) for successful weight 
loss. Assimilation was exhibited with statements indicating permanent change such as, 
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"Now its just part of my life". " It became almost painless. In retrospect I can say that", 
and "I just set my life around my gym schedule". All of the women demonstrated 
monitoring through journals, pedometers, answers to domain knowledge questions, 
and/or in their individual sessions. In addition, they all developed strategies to lose 
weight and implemented their strategies. ot all participants faced the obstacles of 
stereotypy, impasse, or metacognitive failure , but of those who faced these obstacles to 
metcognition, several appeared to struggle with self-reflection and re-strategizing, as is 
consistent with the conceptual framework of falling back into old patterns of behavior. 
Other women faced the obstacles, demonstrated self-reflection, re-strategized, and were 
able to assimilate the revised strategy choices. As described in Chapter 2 and 3, this study 
possibly indicates the metacognitive process as being important to the challenging and 
changing of implicit memories for eating and exercise behaviors. Participants 
experiencing successful weight loss indicated an assimilation of new behaviors consistent 
with the conceptual framework. However, weight loss did not always accompany 
assimilation of new behaviors, since the new behaviors may not have created the caloric 
deficit necessary to weight loss . 
Chapter 5 Discussion 
Introduction 
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The intent was to test the hypothesis that an individually designed weight loss 
plan based on the individual's culture and lifesty le and using metacognition will result in 
the assimilation of new behaviors into implicit memory for successful weight loss in 
overweight middle-aged women. For participants in the Overweight category, the null 
hypothesis was not supported by the quantitative data (p<0.005). There was not sufficient 
data to warrant a formal rejection of the null hypothesis in the Obese 1 and 2 subgroups. 
While some programs (Cooper & Fairburn, 2001 ; NHLBI, 1998; Weight Watchers) 
appear to have incorporated metacognition in the weight loss protocols they suggest, the 
present study is the first to focus on the importance of assimilation of new behaviors into 
implicit memory in such a way as to out-compete previous, less healthy choices and 
habits. Further, unique to this weight loss system is its emphasis on the discovery of 
better behaviors fundamentally consistent with the individual 's core preferences. 
Cultural, religious, economic, familial, and aesthetic factors identified as being personally 
important served to guide the strategic construction of more propitious eating and 
exercise behaviors. 
The study was prompted by the high failure rate of efforts at weight loss 
maintenance and by increasing our knowledge of the health risks associated with excess 
weight. Weight loss targets were for lowered food intake combined with increased 
physical activity for an overall decrease in daily calories of200-350 per day. Weight loss 
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with this decrease should be approximately 9.6 - 14.4 pounds in 26 weeks. Caloric 
deficits beyond this level may result in excess hunger and result in overeating. 
Nine of the participants (53% of the women studied) lost >9.6 pounds by Week 
26. Six (35% of participants) maintained a weight loss >9.6 pounds by Week 52. At 
week 25, the focus shifted to weight loss maintenance and, further, weight loss was de-
emphasized. 
Findings suggest that strategic use of metacognition and an individualized weight 
loss program based on an overweight, middle-aged woman's lifestyle and culture/core 
preferences resulted in the assimilation of new behaviors into implicit memory for 
successful weight loss as measured at six months post intervention. The relative failure of 
weight loss control appears to be associated with lack of depth in monitoring; strategy 
failure (involving inattention to lifestyle and core habits) ; and a range of cognitive, 
behavioral and affective responses including denial , rationalization, projection, and 
displacement. Each point will be discussed separately below. 
Adequate Monitoring 
From Hacker's (1998) definition of metacognition (see Table 1), monitoring 
indicates the reportable awareness and observation of the features of one 's thinking and 
behavior. The observation of eating and exercise behaviors is important to the strategy 
building or self-regulation of metacognition, and it mattered whether participants 
sufficiently analyzed lifestyle and cultural influences on their behaviors. All participants 
were encouraged to observe themselves and to think about why they performed specific 
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eating or exercise behaviors and then to record their reflections in a personal journal. 
They were also asked to wear a pedometer and keep track of their daily steps; to answer 
domain knowledge questions presented to them each week; and to verbalize their 
thoughts and feelings in weekly one-on-one counseling sessions. Some of the women 
failed to accurately self-assess lifestyle and cultural influences on their eating and 
exercise behavior or to take advantage of the individual sessions to do so. Some, 
likewise, were not able to self-direct their knowledge formation and/or guide their own 
thinking about the mental processes taking place when trying to change or replace old 
habits. This appeared to be evident in their missing or superficial journal entries, 
minimalist responses to weekly questions, irregular and/or undocumented use of the 
pedometer, and unanalyzed activity levels. Submitted records and discussion of journal 
entries in some cases showed little monitoring of eating and exercise behaviors as well as 
an inadequate understanding of the influence of choices on habits. One participant, for 
example, struggled to complete the initial food intake journal that was to be the basis for 
discovering her lifestyle and core behaviors. 
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Without careful monitoring and ongoing self-reflection, she could not build adequate 
strategies for weight loss and, consequently, lost two pounds during the intervention. 
Participants with the lowest number of journal entries, did not answer weekly 
domain knowledge questions, and did not provide pedometer readings, leaving the 
individual sessions as their only opportunity for self-assessment and self-reflection. 
Without an initial understanding of baseline behaviors and in the absence of ongoing 
monitoring, it was very difficult to build the appropriate strategies with which to guide 
the metacognitive process. The result in such cases was no measurable weight loss at 6 
months post-intervention. Of interest, in the follow-up interview, one of these participants 
indicated she had done some assessment of the cultural influences on her habitual 
exercise behaviors. 
I think that 's just really me. I wasn 't very active growing up. I was the head of the 
household because my mother had to work. So, I was in charge of taking care of 
the kids and probably being the big mother, checking this one and taking this one. 
So, as far as activities or anything, I didn 't really do any activities myself 
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She began monitoring her activity level at the end of the program and strategized an 
exercise plan that changed her feelings about exercise. 
I think the behavior part mostly was the fact of the exercise and bringing that into 
my life that I didn 't really do before. And I feel like I am a very active person, but 
I also realize that exercise made me feel better. And even though I was very active 
it wasn't really enough to keep my weight off, or whatever, but the exercise. I'm 
glad that I have been able to exercise and enjoy it. 
Late in the study, she began to attend exercise classes and use exercise equipment. 
At the follow-up six months later, she had added walking outside with her husband and 
with friends, indicating that she had also begun to understand the cultural and lifestyle 
influences that had previously kept her from regular exercise. While she had regained her 
lost weight (perhaps in part due to having to take Prozac for a period of three months), 
she appeared to assimilate the exercise behavior in ways consistent with her culture and 
lifestyle. This appeared possible only after she had acquired a new understanding of the 
domain, developed new strategies for interfering with old and unproductive exercise 
memories, and successfully monitored her thinking and new behavior. Although an 
individual can appear to be doing sufficient monitoring by virtue of the number of journal 
entries recorded, we required the further evidence revealed by reflective depth. One 
participant provided an adequate number of journal entries indicating that she was aware 
of her thinking about eating and exercise behaviors, but when asked to discuss 
cultural/core behaviors in week 23, she stated: 
My habit of eating because I want to eat, instead ofjust when I am hungry has 
been my strongest competitor for change. Another one is realizing that making 
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time to exercise is not an option. I have to put exercise first . Challenges and 
barriers? Making time for myself, back issues, saboteurs, and making new and 
improved behaviors/habits, breaking old habits. 
While this participant can easily articulate obstacles to her success, there remains the 
possibility there was a lack of understanding of how the metacognitive process can be put 
to service in one ' s behalf. She does not appear to have engaged in any deep monitoring of 
her habit of eating when not hungry nor, as further reported, has she adequately explored 
her reluctance to rid the house of those items that are tempting to her. In addition, while 
she notes that exercise needs to come first, she does not explore the barriers to her 
exercising. It should be noted that she did have problems with her back, but there are, of 
course, many options for systematic movement that she left unexplored, and when her 
back was not problematic, she still struggled to make herself exercise. Her analysis of her 
situation, as illustrated by the quote from the taped interview provided, remained focused 
on the pragmatics of timing. The observation that one eats whatever and whenever one 
pleases, particularly in the absence of regular exercise, while a good starting point, does 
not constitute a definitive and more detailed understanding of one ' s core eating and 
exercise behavior (as requested). Consequently, competitor behaviors cannot be 
identified and incorporated, and change is, therefore, unlikely. This is a failure in 
monitoring 
Development of strategies for permanent change without careful monitoring and 
the self-reflection it requires places individuals at risk for weight regain. Another 
participant comments, as summarized in the researcher ' s field notes following her 
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individual session of Week 6, that she believes she knows how to lose weight but is in 
actuality not undertaking the metacognitive work that would help her understand that and 
why her method has failed in the past. 
She believes she knows what to do to lose weight, and when she is ready, she will 
do it. She has her own method and [believes} that is what works. I am working on 
her to again look at core eating and exercise behaviors. She is back on her 
exercise bicycle and getting 9, 000 -12,000 steps each day. That is a big 
improvement and can be core to her in the future, if she allows it to be a good 
thing Her eating patterns are still my main concern. She does not want to track 
them and believes she has it 'nailed ' down. She is up in weight this week because 
of her [family event}. This happens often enough for her that it is a pattern in and 
of itself I did the prompts with her this week, but she did not like the questions. I 
am trying to get her to see her resistance to the concept that core behaviors and 
lifestyle are driving her behaviors and her failures. She sees her failures as her 
health conditions and reactions to them. It is most likely both. In the long run, she 
may be tougher to guide to permanent changes, as she is sure her old patterns for 
change are correct. 
As concluded in various studies (e.g. , Vukman, 2005 and Hacker, 1998), accurate 
monitoring can be taught but is unlikely to be learned by those who believed they already 
understand what has influenced their behaviors and thus do not feel the need to dedicate 
themselves to candid self-assessment and monitoring of their own thinking and behavior. 
Strategy Failure and Re-strategizing 
When adequate monitoring has taken place, self-regulation then begins with the 
strategic choices that help shape cognitive processing and, consequently, modified 
behavior. This is referred to as strategy building. As discussed in Chapter 2, Kitsantas 
(2002) demonstrated the importance of self-regulation for positive behavior change in a 
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study of college students. Findings suggested that the ability to reflect and self-regulate 
assisted students in developing an awareness of deficiencies or problems in their behavior 
and encouraged them to engage in revising strategies for higher achievement. The present 
study found these same abilities to be critical for devising weight loss strategies. 
Participants identified their own tactics for losing weight, but an inability to adequately 
reflect and self-regulate indicated that the participant was insufficiently aware of her 
deficiencies or problems and that poor strategy design and strategy failure were likely to 
result. Some strategic failure was naturally to be expected as the individuals were 
building their strategies as they were learning to monitor their thinking and increase their 
awareness of lifestyle and cultural influences on habitual eating and exercise behaviors. 
However, at the point of strategy failure, self-reflection and re-strategizing become 
critical to permanent behavior change, as described in the conceptual framework (Figure 
1 ) . 
Several participants were able to implement new strategies after failure. One 
participant discovered that self-reflection resulted in better personal strategies. When the 
study began, she was swimming for exercise several days per week and not realizing any 
weight loss . After reflecting on the importance of exercise and the level of activity 
required to lose weight, she revised her exercise regimen and began to lose weight. 
You also introduced me to exercise in a hands-on experiential way that other 
programs haven't. You led us in exercise. You got me walking, the first time 
around with you, and showed me quite literally that it was doable and that that 
little bit even was useful. So, that really, I joined the [name] club to swim and 
after talking with you about how swimming wasn 't the most efficient form of 
exercise for a few different reasons and having had the experience of walking 
with you and the group, I realized, maybe I'll try the treadmill, and from a few 
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different angles from you. My girlfriend [name} told me that swimming wasn't 
efficient, and my husband said, when you go for your introductory training 
session, ask them to show you the machines. I wasn 't going to, but [I] asked them 
to show me the machines. So, I got them to show me the machines and the 
treadmill was kind of fun because I could watch a TV show, and I could listen to 
my headphones, and this has become my core behavior now. 
She was able to accommodate her lifestyle by reconstructing useful strategies for 
expeditious exercise when she faced the obstacle of excessive time devoted to exercise. 
Yeah and so, if I could take myself up and get myself running, slowly even, then 
I'll be in a path where I can do it faster, and I would like to be able to do the 
steps in a half an hour, ultimately, and another half an hour working out, and 
then ... . It 's just really hard to do an hour and a half at the gym because if I want 
to do the weights every other day, I'm doing an hour and a half and then by the 
time I go to the gym and come back, I 'm talking 2, 2 and ~ hours, and my day is 
shot. It 's barely time to get the food shopping in and pick up the kids at school. 
She was successful at maintaining her weight at the 6 months post-intervention interview. 
The re-strategizing was useful , and she was able to maintain a core behavior while losing 
weight. 
Analysis of Obstacles 
When individuals faced obstacles, they were not always successful at self-
reflection and re-strategizing. They may have been using the same strategies that had 
previously failed , as discussed in Chapter 2. Reder and Schunn (1996) found that 
strategy choices are governed by implicit memory and are based on past experience. 
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Reder and Ritter (1992) noted earlier that usmg failed strategies may have 
addressed a past need, at least temporarily, but having then been assimilated, were later 
reflexively retrieved when the individual was called upon to respond to the same or a 
similar problem or task. This reflexive dependence on an ineffective strategy tends to 
prohibit the individual from developing other better strategies. This appeared to be 
evident when one of the participants decided to return to a commercial weight loss plan, 
which she soon abandoned as it did not prove successful long-term. 
I went to [commercial weight loss plan} until the summer started, and then I was 
going to just put it on hold, and they said, "No, you have to resign ", which is 
stupid of them because no way am I signing up again. And so, I don 't think I'll go 
back to that because there's too much emphasis on the food and so much 
conversation about, what feels to me like [they think} the important thing is; How 
do I get the junk in. Whereas your emphasis was much more on how to eat 
healthy, and so, I feel like [commercial weight loss plan} tends to be 
counterproductive to that. 
She continued to use a commercial weight loss plan's strategies throughout the study and 
did not commit to the self-reflection and re-strategizing required for challenging and 
changing her implicit memories for eating and exercising. 
During the intervention and the 6 months following the intervention, one 
participant looked externally for her strategies, using several different commercialized 
weight loss plans. Rather than learning to use the introspective process necessary for 
adequate re-strategizing, she looked for a prescribed diet that had generic strategies 
already built in. These "diets", of course, could not reconcile her lifestyle/culture and 
were not tailored to address her core behaviors, nor were the strategies the "diets" 
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incorporated necessarily accessible for understanding and mastery in practice. As a 
result, with each method appropriated , she made an attempt to adapt the given dietary 
plan to her own eating preferences. She did not lose weight. We would suggest that, 
through this process, she resisted using metacognition to her benefit and, further, created 
new reasons for frustration and discouragement. An analysis, for the purpose of strategy 
building, of how her lifestyle choices and the influence of cultural factors past and 
present affect her eating and exercise was not undertaken. 
Observing such participant behavior through the lens of Freud's structural theory 
of the personality (useful here in providing a language for our discussion), they would 
appear to be employing ego defense mechanisms when experiencing a conflict between 
their behavior and the (idealized) expectations they had of themselves or perhaps thought 
others had of them. These common mechanisms, intended to protect an acceptable sense 
of self and reduce anxiety, may have included "neurotic" denial or repression , 
rationalization, projection, and displacement among others. (Please see Table 1 for a 
brief definition of these terms.) 
"Neurotic" denial or repression. Resistance in one defensive form or another was 
a recurrent theme in strategy failure. Other unsuccessful participants attempted to lessen 
the tension between their behavior and their expectations by employing "neurotic " denial 
or repression . The use of any of the ego defense mechanisms typically interferes with the 
requisite self-reflection and re-strategizing. Resisting the self-reflection central to the 
developmental metacognitive process seemed evident in participants who did not lose 
weight. 
156 
I think, one of the things that was helpful for me, and has been helpful for me, is 
keeping an exercise journal in addition to the weight journal and for me seeing it 
day by day or week by week, is just very helpful to have a visual reminder of what 
is going on, and it 's helpful for me to have that separate from.... When I was 
keeping a food journal, which is hard to sustain for a long time, it was great 
when I needed to do it. Now, I have a really hard time doing it, which is partially 
just laziness, and I think there 's also something that ... part of the reason that I 
didn 't succeed long term with [commercial weight loss plan} or anything else, it 
feels too much like I'm putting too much energy on the weight loss side of things, 
and I feel like part of what losing all this weight has bought me, is the right to 
have actually a life that 's not about scrutinizing what I eat, how much exercise I 
do and all of that, but having a way to keep track, but then also a record. 
She resisted the idea of the food intake journal because it took "too much energy", and 
perhaps, she did not want to think about her eating behaviors. However, she was willing 
to track her exercise behavior and weight, as that seemed an acceptable focus for weight 
loss. This seemed to coincide with her denial that the eating was a problem and that she 
might share similar issues with other overweight women. "Well, my situation was just 
very, very different from [that of] other people here, and so, I think that the meetings 
were just not that helpful because I'd been through that piece of the process." She 
attended only 5 group meetings, noting that she already knew the information discussed, 
the inclusion of recent research reports, and unique group discourse notwithstanding. Of 
significance, every other participant in the study commented on the importance of 
receiving the domain knowledge content, even when they already possessed a fairly 
sophisticated understanding of nutrition, exercise, neuroscience, and health. 
One other individual also confessed not liking the group settings. She expressed 
her feelings at the 6-month post-intervention interview: 
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I just think, not knowing how other people did, I think it 's a good program, and I 
think it has a lot of merit, but maybe I shouldn't have been in the program 
because of my medication and all of that. I think the way you structured it was 
really useful. Was I helpful to the group? Not really, because I'm going to be 
going against what you 're trying to prove here. 
Her journal food intake entries often clearly demonstrated use of a commercial weight 
loss system. While this ancillary effort was discouraged, the participant appeared to be 
unconsciously resistant to shifting her focus from a point counting system to longer term 
behavior changes and to justify a choice to maintain problematic eating behaviors. 
Moreover, she remained in denial regarding her lack of maintained success under the 
commercial plan. 
Denial, as used as an ego defense mechanism, appears to have been employed by 
several of the women participants as they struggled to discover appropriate weight loss 
strategies that could be comfortably reconciled with their general lifestyle and core 
behaviors. When one participant wanted to lose additional weight at the end of the 
intervention, she decided to go back to a strategy that had not worked for her in the past. 
In this decision, she was denying both the importance of understanding her behavior and 
the impact her lifestyle and culture were having on her weight. When asked at the follow-
up session whether there was any aspect of this study that she did not like, she said, "I 
think not having a diet. Not having you tell me what to do . You always left it up to me, 
and I think that just because of the type of person that I am, I need structure." Denial 
permitted her return to a program through which she had lost but regained weight in the 
past, rather than to dedicate herself in the present to use reflection for re-strategizing a 
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more personally useful plan that could account for her lifestyle and culture. She may have 
felt that it was more acceptable to say she needed a more structured, parental type of 
program. Of further interest, while she actually experienced a reduction in weight during 
the period of her participation in this study, and this was a loss that she did maintain, as 
documented by the weekly and post-intervention weigh-ins, she denied that she had 
really lost weight, preferring to interpret her verifiable success as a relative failure. 
See, when I think that when I came in I don 't know why I weighed so much 
because that wasn't really normal. That was higher than what I had been on 
average. So, you've seen the weight loss, but to me, it wasn 't that much because 
I'm not normally that high. So, for whatever reason that first week, I was just 
really high. I don 't know if I had heavy clothes, or it was that time of the month, 
or something that brought me in higher. It could have just been liquid. So, I don 't 
know, but maybe a couple ofpounds, but to me, that's nothing. 
She gradually lost weight, beginning week 3, and there was no indication her weight in 
week 2 had been due to a short-term heaviness. Later in the same follow-up interview, 
she describes her disappointment, and it is seemed clear that she has not been able to 
engage in prolonged self-reflection or to re-strategize in an effective way, even though 
she has been able to identify one problematic behavior. 
And some people really look to maintain. I 'm so much higher than what I had 
maintained for years, that I'm still struggling and really disappointed with 
myself, and I think its just this constant battle I have with myself all the time, and 
its still the same problems, and I don 't know why I'm not dealing with it, but its 
eating at night. 
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It was apparently more acceptable to her to acknowledge that she must have had a higher 
temporary weight on joining the study than to rejoice in a sustained and possibly 
important weight loss of 11 pounds. Her (intractable) goal of losing 50 pounds was not a 
very realistic 6-month target, but she believed a reduction in weight by 50 pounds a 
socially acceptable achievement. Her unrealistic goal, in combination with the fact that 
she used a commercial 'one size fits all' plan that has failed her in the past, puts her at 
considerable risk for regaining the weight she lost. The defense of denial appeared to be 
expressed in her resistance to change and sabotage of her initially successful efforts. 
Rationalization. Rationalization was another employed ego defense mechanism 
that interfered in the self-reflection required for re-strategizing. One participant used 
exercise as her primary weight loss strategy, and when the weather was uncooperative 
she did not re-strategize but rather rationalized her decrease in exercise and, 
consequently, it would appear regained some of her lost weight. 
You just couldn 't get outside. So, I lost a lot of ground because of the weather. 
You can only do so much in the gym. How many hours can you spend? I already 
pack a lunch, and I'm still here, and it 's just not enough. So, you take off the 
bicycling and the walking and that 's a big chunk. And 10 miles a day is a lot of 
exercise. So, I just wasn't able to maintain it so much over the summer because I 
couldn 't get outside and do what I usually do to make up for it. If I was down at 
the [vacation location], I couldn 't .... I did go to one class one night, a zumba 
class, but it wasn't very good. 
She did not adequately employ reflection and re-strategizing to change eating behaviors 
or develop some other option, when her exercise routine was interrupted. Instead, she 
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rationalized the lack of exercise and regained some of her lost weight over the following 
summer. 
Another participant, for whom rationalization seemed convenient, did not 
consider it necessary to change her eating, as she did not see anything wrong with her 
food preparation and felt that the appropriateness of her habits were validated by others in 
the weekly group sessions. 
And so, I haven 't tried to change the way I prepare food because I don't think 
that I was doing that many things wrong in my food preparation prior to 
participating in the study. So, part of the information that I got in the study, was 
confirming that what I was doing was okay. 
Later in the follow-up interview, it became clear she could think about her own thinking 
(metacognition), but she was unable to re-strategize and make changes to her eating 
behaviors and, therefore, did not lose weight. 
So, I would say that was the biggest behavior change. When you're trying to be 
aware of how you 're cooking and what you're eating, there wasn't any major; I 
was not making major changes in the way I was eating. 
When implementing a strategy she had developed at the end of the study, she appeared to 
deny the relationship of eating and exercise and resisted the need to track both until she 
had assimilated the new behaviors. 
What I did over the summer, I wore my pedometer. I wasn 't monitoring my food 
intake. I let myself not do that because that is a pain in the neck to write everyday 
everything down, but I decided that I would never have a day less than I 0, 000 
steps, and that I would try to go for more than that. And you 'II see from the week 
that I did monitor, I've got .... So, okay, there's one day. I got a day [ofll4, 000 
161 
[steps}. Now part of it is has been that; there I'm at I4, 000 whereas there's a 
I 0, 000. Part of it's been that in the good weather, I can get out and walk, and I 
do that almost every day. So, and then I'm not sitting at my computer all day long 
because in the summer I'm working, but I'm on my feet a lot more. Since the first 
of April, whatever, I kept wearing my pedometer and kept trying to push my steps, 
but it didn 't make any difference. So, probably because I wasn 't monitoring my 
food, I probably was eating more. I probably thought, I mean, I don 't know. I 
can't explain it. So, now .. .. And one thing that I noticed and I wish I had my little 
chart with me, because I would show you, you can see on my chart, the last month 
or so, my weight has gone up. Maybe the last 5 or 6 weeks, and I know it 's 
because I 'm back more sedentary again. 
There is still some denial and rationalization regarding the impact of her summertime 
(formally unmonitored) eating on her weight gain. She is engaged in useful self-
reflection, which bodes well, but does not permit her to re-strategize. She is resisting the 
idea that she has to maintain her new and lowered level of eating when she increases her 
exercise, or she will not lose weight. When a participant is able to self-reflect and re-
strategize, she can change or challenge her behaviors. Another participant demonstrated 
this possibility: 
It was also good for me to be able to have the group 's reactions to what was 
happening and to reflect upon and sort of measure my own reactions against it, 
and when the woman who had [chronic disease] was giving you push back, it was 
very interesting for me to go home and reflect on that. I found myself reflecting, 
to what extent am I giving you push back. Well, not you, but to what extent am I 
saying this is unreasonable, or it does not work and why. And my reaction to her 
thinking was that she 's just got to do it. If she wants to see the action, she 's not 
taking responsibility for herself, and I'd go home and think about to what extent 
am I not taking responsibility for myself To what extent am I not letting down my 
eating when I'm doing that. Coming back at the end of the day and trying to say 
that those 5 meringues that I ate are parts of I meringue. I 've got to write it down 
in real time. 
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On the strength of this effective self-reflection and her capacity to follow through on her 
re-strategizing, this participant was able to lose almost 20 pounds with only a 2.0-pound 
regain. She has discovered strong self-efficacy and feels she has the ability to control her 
eating and exercise behavior after reflecting on the influences of her lifestyle and culture. 
So, it was very interesting to see how much the note taking was an exercise in 
honesty with myself and using accurate data. Those were important strategies. I 
feel like you taught me a lot of strategies, and these prompts that you asked me to 
fill out this morning and the other day in preparation for this meeting, are very 
helpful too, and I feel like I have more self-confidence in my ability to do this. I 
recall, in meetings with you, several times, expressing my worry about my ability 
to keep this up, and what happens when I hit a pitfall, and what happens when 
summer break comes and I lose the structure, and I showed myself that I can do 
it, which has given me the confidence in my ability to do it, and yet, I suffer 
anxiety when I don't go to [the gym}. I feel yukky today and don 't want to go to 
the gym today, but what's going to happen? I have to get back to the gym! 
Projection. Projection is when an individual attributes her own unwanted or 
unacceptable thoughts or feelings onto another. The individual refuses to recognize the 
thoughts, feelings, or actions as their own. It is another defense mechanism that blocks 
useful reflection and, therefore, useful behavior change such as poor eating behaviors. 
One participant appeared to employ projection when describing the difficulty she had 
avoiding alcohol she had purchased. 
It 's almost like an addiction, because I'm not a drinker, but my dad's a drinker, 
and I went up to this state liquor store, and I bought a bottle of alcohol, Scotch, 
for friends. And now that I know it 's there, every once in awhile I take a sip out of 
it. And I don't drink a glass of scotch, but I might take a sip out of it. I don't drink 
it. I don 't drink that stuff, but because it 's in my house, I 'm dipping into it, not for 
any reason. I don't get high from it, I don't, but I can 't have certain things in my 
house that will cause me to roam around and get into them. I just have to keep 
stuff like that out of my life. I've never been an alcoholic, but there's no reason 
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for me to be sipping away on this stuff I think it 's a core part of me that 's 
roaming around for some kind of something to satisfY some kind of craving to 
have something in my mouth, and that has a strong flavor. So, maybe I took a sip 
of that to think maybe that will just sort of get rid of the craving to have 
something in my mouth. 
This participant's struggle for understanding and efforts to control the behaviors she 
considers unacceptable resulted in the use of projection as an ego defense mechanism. 
Her objective was to reconcile the impulse to sip from a bottle of alcohol with her moral 
sense that it was wrong to do so. She projects onto her father, the thoughts and feelings 
she expressed. The defense mechanisms blocked useful self-reflection and the re-
strategizing necessary for the assimilation of new or changed behaviors. 
Displacement. Another defense mechanism that interferes in self-reflection and 
re-strategizing for behavior change is displacement. Displacement is when an individual 
redirects emotions and impulses to a safer outlet. Without recognition of one ' s own 
responsibility for perceived unacceptable behaviors, reflection and resulting change 
would be unattainable. One participant struggled with food access at home. She felt she 
could not resist eating anything available to her once she arrived home from work but did 
not observe her role in the food accessibility. She did not learn to feel this transforming 
empowerment and had predictable difficulty changing her food access patterns; her 
attributions were externalized. 
That goes back to my husband doing the grocery shopping, and him buying the 
junk he shouldn 't be buying, and me not taking control of it, but the eating 
behaviors, again, getting home that mid-afternoon, and the food is available. If 
it 's not available, I won 't eat it. 
164 
She does not feel empowered to change the food availability or her response to it. She 
acknowledges that she does not take control, but she explains her passivity by attributing 
responsibility to her husband and the problematic access situation he creates with his 
grocery shopping habits. This participant was anomalous in that she gained weight 
throughout the program and post-intervention. As with this participant, the use of defense 
mechanisms by a few of the women tended to block useful reflection and therefore 
inhibited healthy changes. 
Self Efficacy and Attribution 
What allowed the participant above to successfully re-strategize her eating and 
exercise behaviors, when some of the other participants could not accomplish this vital 
metacognitive reflection? Perhaps one reason was her increasing self-efficacy and related 
ability to attribute her behavior changes to her own power to control her behavior. She 
clearly concluded that her actions were not, after all, externally controlled, but rather 
subject to her own decision-making processes. 
Bandura (1995) has established that one's own feelings of personal effectiveness 
can indeed determine achieved and maintained changes in behavior. His social learning 
theory describes how the control of behavior shifts, with a gain in sense of self-efficacy, 
from external sources to the individual. Without this shift, people resist changes in 
thinking and behavior, despite observable changes in the situation. Such resistance 
appeared evident in those diverse defense mechanisms; clear interference with self-
reflection and inhibition of strategy change were consequent (Youngman, 2009, personal 
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communication). The individual needs to see the self as being primarily responsible for 
outcomes, rather than to attribute that control to external sources (e.g., life partners, 
children, parents, childhood experiences, work stressors, social life demands, genetics or 
other physiological states, and so on). 
The program that is the focus of this study was designed to help build self-
efficacy by continually emphasizing the return of strategizing control to the individual 
participant. When seeking to regain their sense of authentic ("better") self, it was 
important for the participants to use metacognition to challenge and then change implicit 
behaviors they had allowed to ascend and dominate. Participants were encouraged to 
assume a sense of internal control over their eating and exercise decisions, rather than 
focusing on external obstacles to progress- including the distraction of power struggles 
with the researcher or other study participants. 
When participants identified an obstacle to a strategy they had been using, they 
were urged to self-reflect and re-strategize, as well as to forget what had happened in the 
past and to focus on today, from this moment forward. Throughout the qualitative data 
are to be found many examples of the participants learning to talk about tomorrow as 
"another day in which to begin"; their growing sense of empowerment relative to starting 
anew was nearly ubiquitous and serves as an informal correlate of their general success in 
achieving their goals. One participant, when asked about her strategies for losing weight 
during the intervention, identified the shift in her attitude as follows: 
Uh, just not to get discouraged. Tomorrow 's another day. I don't know if that's a 
strategy or not, but I think previously, before last October, I was only maybe 
exercising Monday through Friday and undoing it on the weekends. So, starting 
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through last year, I said, that 's it. I'm going seven days a week and sometimes its 
only six, but usually it 's seven days a week and that 's really made a big 
difference. 
Another participant expressed the same ability to begin again: 
Even though you may not be able to do it every single day, it 's okay, because 
that 's what I can hear, "It 's okay. " We 'll just start again. I can. You don 't get 
into that, "Well, I think that I'm just going to go get a raspberry torte. " 
As discussed in Chapter 2, vanous studies of overweight adults have 
demonstrated that diet and weight control are governed, at least in part, by self-efficacy 
beliefs (see Bernier & Avard, 1986; Chambliss & Murray, 1979; Shannon, Bagby, 
Wagner, & Trenkner, 1990; Slater, 1989). These studies generally found that overweight 
individuals were most responsible in their behavior treatments when they had a strong 
sense of self-efficacy. 
In the present study as well , it was observed that belief in one's ability to succeed 
was attributed by participants to some force that was either internal or external to 
themselves. Formal attribution theory, also discussed in Chapter 2, has sought to 
understand the explanation an individual gives as the reasons for particular outcomes on a 
task. If the reason describes the self as responsible for the behavior, the individual is 
presumed to attribute control to largely internal factors. In contrast, if the result is 
ascribed to forces outside of the individual, it is presumed that an internal sense of control 
and responsibility are lacking or inhibited. Studies indicate a much higher motivation for 
change, if the individual perceives of him/herself as being directly responsible for the 
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outcome (Saltstone, 1988; Paris & Winograd, 1990). The individual's anticipation of 
probable success or failure when performing a task indeed influences the effort expended 
on the task, further adding to the likelihood of success. One participant felt empowered to 
change her response to a buffet style dining experience, thus, enabling her to change 
behaviors and maintain a weight loss of 24 pounds. 
And I mentioned in my journal before, was this whole idea of going out to eat at a 
buffet, and that was the big pull that I had,· the irresistible pull, and seeing all the 
food and try ing to eat as much as I could. This sort of territorial instinct came 
out, and I was in competition with the other people. Once I shifted from that into, 
how much do I choose to take, what is best for me. This is tempting, but what 
really [happened was}, I was in more control and it made a world of difference, 
and I still have that today. 
Bandura (1995) has found that behaviors are not passively absorbed but rather 
developed through a process of modeling and evaluating standards of behavior. As 
discussed in Chapter 2, Lachman (1991 ) also found, in his studies investigating the self-
regulation of attributions of older adults, that credible feedback from an instructor 
encourages individuals to regulate attribution through metacognition, specifically self-
observation, self-judgments, and self-reactions. His conclusions suggest that people need 
to be taught, through modeling and cuing, to engage in these progressive processes. 
Throughout this study, every effort was made to both model and cue healthy behaviors 
for all participants. Self-efficacy and the application of internal attribution, which would 
then reinforce self-reflection and re-strategizing, were strongly promoted. Several 
participants described their awareness of this emphasis and spoke about its effect on their 
self-reflection and on the manner in which they reformed strategy building: 
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I remember at a church dinner, there was this cookie plate in front of me, and this 
is in the early days, and I just kept on looking at this, and it was right in front of 
me. It was a pile actually, and I didn 't move from it. I was observing myself and 
observing the other people around, and how I felt every time someone came and 
took one of these cookies from me. But it was good and I 'd look at it, and I 'd look 
at something else, and I would eat other things that were not cookie-like. I was 
distracting myself, and then when the last one went; I was like, "Yeah, I can do 
that. " That was a typical time also. 
Paris and Winograd (1990) have also supported the idea of modeling. They found that a 
teacher can be an agent for change when she serves as a model , setting realistic and 
achievable goals for their students and providing a flexible curriculum that allows for 
participant differences. This study' s weight loss goal was maintenance of a .:::,1 0% weight 
loss. Participants shared their individual, somewhat loftier goals, in their journals. All 
participants in the Obese 2 category had weight loss goals of >50 pounds and those in the 
Obese 1 category had goals of >30 pounds. Generally, those participants in the 
Overweight category had goals closer to the study goal of 10% of current weight, or they 
did not have a specific weight goal , instead citing improvement of health as the major 
goal. When their weight loss goals were unachievable during the intervention period, 
some participants became discouraged and frustrated, attributing causality to external 
factors such as an unstructured program or sabotage by friends and family. Failures in 
self-reflection and re-strategizing in order to find the right eating and exercise 
combination for their lifestyle and culture were typically not identified by these 
participants. One such participant with unrealistic goals who became frustrated with the 
program reported as follows: 
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It made me focus. It made me realize that pretty much I was doing the right 
things. The different lectures you gave on nutrition and things like that were 
helpful. I knew a lot of it, but it was good to have it reinforced. So, it got me back 
on track going to the gym on a regular basis and exercising What I didn't like 
was the frustration. I had found that very difficult when we were meeting once a 
week, it got increasingly difficult for me to go because I was looking at other 
people in the group who were obviously being successful and losing weight; and I 
was struggling just to stay even much less lose weight. So, that became 
increasingly frustrating and stressful to me over the time, the six months, and it 
made it harder and harder for me to go every week. 
By the 6-month post-intervention interview, this participant's pedometer readings had not 
changed, and her eating was not different from how she described it at the beginning of 
the study, as documented in her journal in Week 2 and Week 52. 
Weight loss is achieved when the intake of energy is less than the energy 
expended. Without changing either her calorie intake or her caloric burn, she could not 
change her weight. Internal attribution decreased, and her impatience over the apparent 
success of other participants seemed evident. She would have benefited from smaller, 
more realistic goals and a focus on the factors within her control. Her resistance to 
making the necessary alterations in her thinking and behavior, through reflection and re-
strategizing, unfortunately resulted in self-sabotage. This insistent perception that one is 
doing everything "right" serves only to justify one's habitual preferences, permitting 
avoidance of personal growth and positive change. 
Sense of Self. When engaged in reported self-reflection during their individual 
sessions, several participants expressed an ego dystonic sense of themselves, suggesting 
that they felt alienated from their current body, which they did not "recognize". Their 
expressed desire was to reconcile their current self-image with their historical sense of 
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themselves through a managed return to their former (or remembered) size and shape. 
One of the participants described this sense of alienation in the 6 months post-
intervention interview when she said: 
Until I had my first child, I never weighed more than 124 pounds. I usually 
weighed between I18, when I was really thin and anxious, to 122 when I was 
doing fine and no more than 124, and after my second child, I gained weight, and 
I was up to, at one point, up to I 58. It 's hard to remember. The numbers are sort 
of meaningless or out of my range of ... So, I wanted to start this program 
because I wanted to regain who I was before I put on that weight. I didn 't like 
what I saw in the mirror, physically. It was very confusing to look at this person 
I'd become. It was discouraging. I didn't like the way my clothes felt. I didn't like 
the lack of energy. I didn 't like that I was being a limiting factor on what my 
family did just because of my unwillingness, and lack of confidence in my ability 
to do it is what the unwillingness was, it just didn 't feel good. 
While this participant successfully lost weight, she struggled with ego dystonic thoughts, 
continuing to search for the person she was in her 20 ' s-the source of an alternative self-
image that conflicts with the refection she currently views in her mirror. At the 6 months 
post-intervention interview, she talked about her rediscovery of her sense of self, "I do 
feel my self-image is starting to catch up with my weight loss and so I'm starting to see 
that I look better which took me awhile to see, and yet, I do want to look even better." 
Another participant stated health concerns as the main reason for losing weight 
but described the same ego dystonia in her sense of self 
My health influenced why I had to lose weight. Plus, I just did not feel good about 
myself I couldn 't stand looking at myself in pictures. I couldn 't stand the way I 
looked in clothes. It wasn 't me. Itjust wasn 't me. 
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This woman was able to achieve her goal weight and, in so doing, seemed to reconcile 
her sense of self She said, "My brother made a comment. He came in August, and he 
said, ' You 've lost weight. You look back to the way you used to look. ' And I said, 'That 
was my goal. '" 
Some of the participants expressed a desire to reconcile their current self-image 
with their historical sense of themselves through a managed return to their former, 
remembered size and shape. Often the participants appeared to have an ego dystonic 
contlict when reconciling their actual behavior with the self-image of a more ideal sense 
of themselves and their capacities. Defense mechanisms appeared to be employed for 
reconciliation in some participants. 
Weight Loss Failure 
The relative failure of weight control appears to be associated with a higher BMI 
in the six women gaining weight at 6 months post intervention. Three of these women 
were in the Obese 2 category. Four of the six women with a weight gain at the 6-month 
post-intervention follow-up documented a decrease in physical activity and were below 
the estimated maintenance level of 10,000 steps per day (ACSM & AHA, 2007; Tudor-
Locke & Bassett, 2004). When discussing the influence of lifestyle and culture on their 
core behaviors, it was surmised that it might be especially difficult for these women to 
adopt new behaviors, and that it would be absolutely necessary to work at altering some 
long established habits in the realm of eating and exercise. By way of example, one 
weight regain participant, in reflecting on cultural influences over her behavior found she 
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had to re-strategize her attitude towards exercise and her consequent movement routines 
as she found organized exercise sessions did not work for her. She stated: 
What I grew up with was somebody who really wanted me to participate in 
calisthenics with her, and I grew up hating them, and I have a real visceral 
emotion for any kind of organized exercise. And so, even though I tried to join a 
gym, and I'm still paying the membership, I don 't want it to be too rigid. So, I 
think I'll stick with it for a little while until the weather changes and see if I stick 
with it then, and if I don't, then I'll probably give it up. The walking to me is 
good. I really like the walking. 
When she focused her metacognitive efforts on her resistance to formal exercise and what 
was driving those feelings and behaviors (for example, taking longer walks with her dog 
as exercise) that could interfere with implicit behaviors. As she states: 
I didn 't have to think about it as much. I was able to sort of fold my natura/life 
into some parameters. My natural food, my natural interests in walking the dog 
or whatever, have sort of loose parameters that are easy enough to work into my 
life. Before, these other programs have been very rigid, and I'm not cut out for 
that kind ofstufffor very long, and I have a tendency to fight it. So, I'll go along 
with it as long as I can, and then I say, "Aha, I told you you 're not going to win. I 
won". Then I snap back. 
She found that rigid (less individualized) programs exacerbated her unwillingness to 
exercise and realized the need to change her behavior in consonance with this lifestyle 
habit of specific resistance to rigid, organized exercise. To her credit, at 52 weeks, she 
had increased her pedometer readings from approximately 5,400 steps per day to 7,500. 
She has not yet achieved an observable weight loss and is still below the maintenance 
level of 10,000 steps per day (being injured for several weeks after the intervention had 
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ended is partially responsible). Notwithstanding, she has experienced some assimilation 
of new behaviors, as indicated by the statement above when she said that she "didn' t have 
to think about it much" (her new walking strategy). She is not yet, of course, at an 
exercise level considered high enough for an observable weight loss. If she can continue 
to monitor and re-strategize as needed, while considering her lifestyle and core behaviors 
as she incorporates new behaviors, she may, however, experience a change in her weight 
in the future. She has begun to make the attitudinal shifts that appear to be requisite to 
new habit formation . 
Another participant, unable to maintain weight loss, described the lifestyle and 
cultural influences on her behavior: 
I think that 's just really me. I wasn 't very active growing up. I was the head of the 
household because my mother had to work. So, I was in charge of taking care of 
the kids and probably being the big mother, checking this one and taking this one. 
So, as far as activities or anything, I didn 't really do any activities myself 
By trying to understand so as to monitor her resistance to systematic movement, she has 
developed an exercise regimen that may well change her implicit memory for exercise as 
it is related to her historically influenced core behaviors in this area: 
And just getting ideas from different people in the class, and they were all coming 
from the same place and made me a little more responsible and got me into 
exercise. I've worked here [recreational facility] for 16 years, and I've never 
exercised like this before and I enjoy, not that I exercise a lot, but I never did that 
before. Yeah, at least 3 or 4 times per week or getting myself out to walk or 
getting myself to do things, and now I know that I can go on the treadmill, and I 
can stay on there for 20 minutes, which before I didn 't even want to think about. 
But now I feel that I can get on there for 20 minutes. If I want to sit on the bike, 
I'll sit for 20 minutes, and I do the weight machines maybe once a week. I don 't 
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want to, yeah, I 'd love to lose like 20 pounds, but I know it 's kind of a way down 
thing. So, if I can make myself stronger in the different things and be able to 
exercise more, I would feel better about myself 
While she may not have maintained a weight loss, the exercise routine she has added may 
result in a future weight loss. Once again, it is observable that culture and family have an 
impact on an individual ' s thoughts and feelings regarding food and exercise, and a 
structured metacognitive process helps one to incorporate new behavior with the 
possibility that such changes will be assimilated. 
Another woman in the Obese 2 category sustained a 2.0-pound weight loss, a loss 
made even more important as she had gained approximately 50 pounds over the past few 
years. Given her recent weight gain, this weight maintenance can be considered a 
successful outcome. Two other participants decided that maintaining baseline weight 
constituted a successful outcome for them: one participant, deciding to maintain her 
current (reasonable) weight and another trying to stabilize her weight rather than focus on 
losing weight, at this point. 
As anticipated, culture and lifestyle were powerful forces in each woman ' s life. 
Understanding and strategizing behavior change while considering the impact of lifestyle 
and culture on eating and physical activity behaviors allowed for greater assimilation of 
new behaviors. This was particularly true, if the designed competitors for the target of an 
implicit memory were strong enough to interfere with automatic behaviors. The result 
was the assimilation of new automatic behaviors into implicit memory for successful 
weight loss in some of the participants. 
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Successful weight loss is the attaining and maintaining of weight loss long-term, 
but success for some of the participants was the favorable outcome of various issues that 
did not necessarily translate into a weight loss. The participant described immediately 
above, characterizes her lack of weight gain as successful and indicates that this was as 
valuable to her as a 24-pound weight loss was to a different participant. We do not want 
the traditional requirements of quality quantitative empirical research (e.g., for clear 
hypotheses and operational definitions) to lead to a disregard of the equally instructive 
qualitative findings. Within the present study, notwithstanding the hypothetical objective, 
achievement of success was defined by the individual and influenced the outcomes. We 
consider it of the utmost importance to be attentive to the voice of each participant's 
reality of success within a weight loss intervention, as provided in the qualitative data of 
the study here. 
Core Eating and Exercise Behaviors: Recognition and Impediments to Change 
This study was designed to guide its participants through an exploration of their 
lifestyle and culture to discover those specific eating and physical activity behaviors that 
would be most difficult to change or replace with new behaviors. It was immediately 
evident that the eating and exercise behaviors identified by each woman as being core to 
their lives were highly particular and, therefore, that no two participants could be treated 
with the same weight loss strategies. An individualized weight loss approach, anticipated 
by the design, would be necessary if the women were going to have an optimized chance 
of being successful. Eating and exercise habits are influenced by an individual's 
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childhood as well as by ongoing familial , personal, and community experiences. Lifestyle 
had to be evaluated to understand the way each individual exists in her day-to-day 
environment; coping with the many demands of one more subculture of which she is a 
member. 
The women in this study varied in age from 3 7 to 64 years. Twelve of the women 
were going through, or had gone through, menopause. The participants suffered with a 
variety of physical ailments including high blood pressure, high cholesterol, Type 2 
diabetes (or pre-diabetic diagnosis), hypothyroid, osteoporosis or osteopenia, joint 
arthritis or injuries (to knees, backs, hips, and necks), and various types of cancer (breast, 
thyroid, and esophagus). Most of these ailments improved with decreasing weight. This 
attenuation was observed by the researcher and physician verified in some of the 
participants. For example, one participant, who was diagnosed with osteopenia had been 
advised to either dramatically increase her exercise or begin taking medication. She 
strategized to increase her daily exercise and lost over 16 pounds during the intervention. 
Her physician informed her that she had stabilized her bone loss and would not need 
medication. 
Prior to the intervention, one participant was diagnosed with pre-diabetes and 
wanted to avoid being prescribed medication for the control of her blood sugar level. She 
achieved a 17-pound weight loss and a decreased blood sugar level without resorting to 
medication. 
Sometimes, however, the ailments themselves prevented the women from losing 
weight. Thyroid cancer had decreased the metabolism of one participant, and her low 
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daily caloric intake merely maintained her nutritional balance. Decreasing her weight 
would have been challenging, but possible, with a further decrease in caloric intake and 
increased exercise. However, this participant' s resistance to exercise (the source of 
greatest potential for weight loss in her case) and towards developing new strategies to 
replace her habit of counting points (a method of food monitoring she has learned from a 
commercial program), made it difficult for her to assimilate any new behaviors. Another 
of several reasons possible inhibiting her commitment to exercise was the pain or 
discomfort she experienced in relation to her changing medical condition. Given, that it is 
perhaps the case, that she was not as appropriate a candidate for this study as initially and 
unanimously supposed. 
Again, I didn 't necessarily feel/ike going to do the exercise, but I felt good after I 
did it. What I did notice, I was building up endurance, but then when things 
happened that a couple of weeks I had to miss the exercise part, or the whole 
thing, I'd go back and it would be like, ohhhh, dragging a sack of cement around. 
While every attempt was made to convince her that her point counting method had not 
been successful for her or she would not have regained her lost weight in the past, she 
was not able to do the monitoring, self-reflection, and re-strategizing necessary to 
decrease her weight. When asked about strategies she tried to use during the intervention 
she said: 
Well, it got me back into journaling. As you know, I've been on and off 
[commercial weight loss plan} a number of times. So, that 's how I measure my 
calorie intake is through the [commercial weight loss plan] point system. And I 
had gotten away from food journaling. So, it got me back. I was really quite good 
for a long time doing that, and I can keep track pretty easily of my intake, my 
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caloric intake, that way. So, that was a good thing. It made me more conscious of 
drinking water, which I know I've gotten away from, again. I'm not drinking 
enough water, and it got me thinking. You know I don't like to exercise, but it was 
that thing about, I have to go. I have to go, and it got harder to go when I didn 't 
have the weekly thing of, "[The researcher] is going to ask me, did you exercise? 
Did you go to the gym this week? " While I haven 't necessarily been writing 
down, journaling my food every day, there's hardly a day that goes by, or 
certainly not very many, that I don 't mentally count up what I 've eaten, to see 
where I am at the end of the day. Can I have a dessert or can I not have a 
dessert? Can I have a glass a wine or not, based on the points I've consumed up 
to that point. So, that has sort of reestablished that pattern. Before what 
happened, when I would leave [commercial weight loss plan], that would kind of 
fall by the wayside. So, that 's good. That has been kept in front of my mind for 
me. I was doing pretty well with the exercise until, as I told you, my knees really 
started to give me problems, and one of my legs, and I think it was due to the 
medication not being right. And I would try to go to the gym, but it was just 
hurting me too much. 
Her understandable discomfort aside, however, this participant was also resistant to 
eliminating the use of the commercial weight loss point system we judged 
counterproductive to the food monitoring strategies recommended by the design of this 
study. Finally, she was disinclined as well to looking for exercise that would not have 
such a negative impact on her knee. She did increase her water drinking but was not able 
to develop a comprehensive, personally relevant set of strategies for losing weight in 
ways that reconciled her medical challenges. Without re-strategizing and orchestration, 
no assimilation of new behaviors and, therefore, no weight loss, could take place. The 
importance to success of using the metacognitive system was apparent. Her journal had 
some consistent entries, but she did not self-reflect to the point of understanding why her 
strategies had failed her. Perhaps because she was preoccupied with the challenges of her 
medical situation or other demands, she was not able to observe her own reactions to 
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eating and exerctse so as to then implement better strategies. Her default position 
remained returning to the commercial plan, although it had not brought her any lasting 
success in her previous weight loss efforts. 
Assimilation of Changed Behaviors 
The transfer of new thinking and behaviors into implicit memory is essential to 
repeating desirable weight loss behaviors long-term. The metacognitive processes of 
monitoring, strategy building, self-reflection and re-strategizing, and orchestration are 
critical to the assimilation of new weight loss behaviors. The intervention here was 
designed to lead the participants through this multi-stage metacognitive process. Level of 
compliance over time with the provided protocol served as a general indicator of the 
assimilation of new behaviors, as was predicted by the hypothesis . 
Notably, however, successful assimilation of new behaviors did not always result 
in weight loss during the study. One participant often had two glasses of wine each 
evening, and she developed the strategy for having one glass of wine that she then 
separated into two smaller glasses thereby eliminating approximately 150 calories from 
her daily diet. In addition, she increased her number of steps by approximately 1,000 per 
day. These changes were not sufficient to decrease her weight during the intervention. It 
was, further, unclear if she had compensated for the increase in exercise by increasing her 
eating. She did note that this was the first winter she had not gained weight in several 
years, and the change in caloric balance may have been the causal factor. 
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Two unsuccessful participants developed new exercise behaviors before the 6 
months post-intervention interview. They discovered exercise routines that fit with their 
lifestyles and could be reconciled with their particular cultural influences. Both of these 
women had gained weight by the 6 months post-intervention assessment, suggesting that, 
their new strategies may have been too recently incorporated to result in a measurable 
weight loss. 
As discussed in Chapter 4, the women maintaining their weight loss did appear to 
assimilate new behaviors. They described the monitoring, strategy building, self-
reflection, re-strategizing, and orchestration necessary for assimilation. They discovered 
the impact that lifestyle and culture had on their behaviors and strategized to avoid or 
adapt to those influences in new ways for successful long-term weight loss. 
Implications of the Study 
There are several aspects of this study, intentional and fortuitous, which 
strengthen its usefulness. Concern regarding an overweight and obese citizenry is now 
shared by societies worldwide, and the broad socio-economic implications of this public 
health crisis are widely acknowledged; research into etiology, prevention, and 
remediation needs no justification. Among the most important possible contributions of 
this work, therefore, is the rigor of the research itself, given that relatively little attention 
has historically been paid, despite the voluminous literature in weight loss management, 
to the scientific call for systematic, theory-driven, controlled studies with targeted 
populations. As David Kessler, former Food and Drug Administration Commissioner and 
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current Dean for the University of California San Francisco School of Medicine, stated in 
a recent presentation at the Harvard School of Public Health (March 9, 201 0), there is a 
desperate need for further research into the "wanting" of food and the resistance to 
exercise. In concluding, he estimated that we are but in our infancy relative to the 
complexities of overeating. The proliferation of "programs" available to the public has 
not been grounded in systematic research. 
Multidisciplinary, Longitudinal, Mixed Design Research 
The multidisciplinary approach taken here is recommended. In consideration for 
the interactive psycho-social and biochemical dimensions of eating and movement for 
individuals within their particular cultural contexts (broadly defined to include ethnicity, 
gender, age, cohort, religion, and so forth), advantage has been taken here of the mixed 
quantitative/qualitative design familiar to researchers in the field of human development. 
This form of enquiry permits of both objective and subjective data that, in the collective, 
provide corroborating evidence of the conclusions drawn. Standard metrics (e.g., BMI 
and weight measurement) consistently gathered allow for a definitive profile of 
participant trajectories during and beyond the intervention period. These quantifiers could 
then be described both through conventional statistics and the newer methods of growth 
modeling, so appropriate to the depiction of complex human behavior and behavioral 
changes. 
Individual as well as group sessions scheduled with regularity and documented 
across the intervention period provided access to the evolving narrative of the women 
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participating in this weight loss and management study. This qualitative data allowed not 
only for the confirmation of objective findings, but added detail and nuance to our 
understanding of their individual experience of both success and setback. 
Longitudinal studies, given the difficulties of their administration, are always 
needed. This study's design included a 26-week intervention and a 6-month follow-up, as 
well as a post-dissertation, 12-month follow-up during which measures and interviews 
(yet to be completed) together provide, ample quantitative and qualitative data on the 
long-term effects of our approach to sustained weight loss. 
Minimal Attrition 
A limitation characterizing weight loss research is participant attrition. Another 
major strength of this study, however, was the lack of such attrition. Weight loss studies 
often have dropout rates as high as 46% (Wadden, et a!., 1992). Hanas, Early, 
Frederickson, & O'Brien (2003) found that the only significant predictor for weight loss 
study dropout was a participant age of <50 years. One participant in the current study 
(aged 53.7 years, which is slightly below our mean age of 54.1 years) left the study at 
week 20 for personal reasons, despite a weight loss of 4.3 pounds by the time of 
departure. The other 17 women who volunteered for the study participated throughout the 
12 months, in all measures, and presented themselves for the 6 months post-intervention 
interview. 
In summary, this longitudinal , mixed methods design has permitted a fresh, 
multivariate perspective on the weight loss experience, yielding insights into cognitive, 
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affective, behavioral , psychological , physiological, sociological, and anthropological 
dimensions that comprise the comprehensive experience. The study exhibits to the reader 
the complex obstacles and particularized achievements both objectively and through the 
lens of 17 courageous women in search of successful weight loss and better health. 
This multidisciplinary research on a controlled, targeted population demonstrates 
a practical approach to the treatment of overweight individuals. The study provides a 
model of enquiry that can expeditiously translate into effective clinical and policy 
programmmg. 
While it is, again, not possible to definitively conclude, on the basis of this small 
sample study, that following the procedures taught will necessarily result in weight loss 
for middle-aged women, it does seem legitimate to suggest that the following is implied : 
middle-aged women with a BMI of no greater than 30 who find it possible to learn and 
use the metacognitive instruction, psycho educational learning of new relevant 
information and modification of their activity levels and eating behaviors, the results 
would indicate there is a better chance that they can maintain their weight at the targeted 
level. The implications for more successful and, frankly, less expensive weight loss 
programming for overweight middle-aged women appear justified. 
Limitations of the Study 
Sample Size 
Several limitations need to be considered in the interpretation of the findings of 
this study. First, the findings may have been affected by the small sample size, even 
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though it is technically acceptable to study a small sample of this size when undertaking 
exploratory research with a concomitant willingness to tolerate a large margin of error 
(McMillan & Schumacher, 2001). In this case, expectations of large individual changes, 
as observed in the Overweight participants, proved sufficient meaningful data. 
Nevertheless, the small sample size in each BMI category restricted the capacity to 
analyze categorically. The study design did not provide for comparative groups, and the 
disparate group sample sizes made it difficult to compare the unanticipated result 
differences between the Overweight, Obese 1, and Obese 2 categories. 
Treatment Replication 
Another limitation was perhaps created in permitting the women to voluntarily 
enroll in the study. As such, they may not be representative of the general population of 
overweight middle-aged women, meaning that generalizing of conclusions may be 
restricted. Nevertheless, the findings from this study should be useful to nutritionists, 
physicians, educators, and other health professionals who are assisting overweight 
middle-aged women with weight loss . Additionally, this protocol as developed and 
successfully used by many of our study ' s participants may well have utilitarian value for 
the general population of middle-aged women struggling to achieve and maintain a 
reasonable weight loss over time. Its cost effectiveness, sensitivity to individual 
conditions and situations, as well as its emphasis on health choices and behaviors under 
the control of the individual further recommend. 
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Maturation and Bias Effects 
Validity can be threatened by maturation effects (growing more experienced, 
tired, bored, etc.), data-collector bias, and experimenter influences. The women did not 
appear to suffer from maturation effects. The innovative program was designed to keep 
the participants engaged in the metacognitive process and self-discovery by 
implementing unique weekly group sessions containing recent research and practical 
applications, developing a supportive relationship during individual sessions, and 
providing reliable measures, such as the same calibrated scale used for weekly weigh-ins 
throughout, repeating weight measures through 26 weeks of the intervention and at 6 
months post-intervention, and measures taken at equal durations during the intervention 
and when treatment was removed. Participants repeatedly talked of the importance of all 
the components of the intervention and stated that they would have preferred to continue 
the program, even at the end of the intervention and despite meeting with the researcher 
twice per week. When asked what she liked about the program, one participant stated: 
I would say the one-on-one, being concerned with my problems, my weight~ and 
my issues. That's what I said, and it wasn't that all the people in the class were 
not friendly and everything, but I liked the one-on-one. And the people in the 
class were all so wonderful, and they were here for the same thing. And some of 
the joking around and stuff like that made it easier. 
Another participant said she liked the group sessions: 
The experience was good. I really enjoyed the meetings. I did learn things, 
especially, I think, the behavior modification, like identifYing the core behaviors, 
like for me was when I got home from work until after supper, and the idea of 
trying to do something different in that time, create a different habit rather than 
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going straight for the food or whatever. I enjoyed the exercise sessions a lot, that 
was before my back started bothering me, and I could do them. I really enjoyed it, 
and I enjoyed the group setting, and I liked the topics, and like I said, even 
though I've done weight loss programs in the past, there definitely was some new 
information. 
Multiple Methods 
Multiple methods were used to ensure the validity of the qualitative data. The 
Knowledge of Cognition Checklist (Appendix H) was used to measure monitoring and 
was administered at baseline, at the end of the intervention, and at 6 months post-
intervention. The prompts (Appendix K) were used to test strategy building and were 
given to the participants at Weeks 6, 10, and 20. Group sessions were tape-recorded and 
reviewed weekly in the search for additional ' teaching' opportunities consistent with the 
study design. Journal entries and individual session notes were also reviewed on a regular 
basis as intended. The semi-structured and tape-recorded participant interviews were held 
at 6 months post-intervention. Tapes were reviewed for all but one* of the participants by 
both the researcher and the chair of the dissertation committee in an effort to address 
possible bias in interviewing technique and to expand the search for emergent themes 
within and across participant data. (*An exception to this practice was made for a 
participant who wished to further safeguard her anonymity.) 
Researcher Bias 
A final possible source of limitation in this study may have been the unintentional 
influence of the investigator on the results. The participants universally perceived the 
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researcher's interest in their measures and, thus, may have had an impact on their 
responses during the interview. In addition, the researcher's teaching and counseling style 
may have influenced participants ' attitudinal and behavioral trajectories in other, 
undetected ways. As one participant noted: 
I think your leadership was remarkable. And I don't mean that to be cutesy. But 
its here and that's the difference, because I remember a lot of things from the way 
you said it and the way that you framed it. That to me was critical, because the 
minute people started getting judgmental or they '!! go tsk, tsk, tsk, it 's like, well, I 
won't tell you the words that I usually use. However, [you] don't talk to me like 
that. 
Another participant said: 
I felt that you were doing this, [and} I agreed in the beginning to stick with it 
because it was a study for you, and it was important, and that is what kept me 
coming even when I was frustrated. 
The influence of the experimenter on measured results, however, does not appear 
to have been more than negligible as: 1) Participants sustained their behavior for an 
extended period of time, including the 6 month post-intervention period during which the 
researcher and the participants did not have any contact, excepting a brief conversation in 
which they scheduled their follow-up data collection meeting; 2) All participants desired 
to lose weight regardless of their ability to comply with the protocol; 3) The dissertation 
committee chair reviewed a randomized selection of group session tapes and participant 
journals during the 26-week intervention period and, as noted, all (but one) of the 6 
month post-intervention interview tapes, in order to control for investigator bias; and 4) 
Weight loss varied by individual , and is consistent with other weight loss research (see 
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Chapter 2). To avoid or minimize investigator bias, when participants resisted any aspect 
of the protocol, the researcher circumvented power struggles, instead suggesting that they 
reflect and re-strategize their individual weight loss plan. The lack of a punitive, parental 
tone and a more concerted focus on modeling, teaching, and teleology when participants 
struggled day-to-day with eating and exercise behavior changes appeared to encourage at 
least a temporary, refreshing of their sense of themselves self as being in primary control 
of their own bodies. 
Modeling. Bandura (1977) has concluded that behaviors are not passively 
absorbed but, rather, are developed after modeling and evaluating external standards of 
admired behavior take place. If there is conflicting information, it tends to become 
integrated, and the individual then determines how behavior can or will be regulated. 
This suggests that modeling is a determinant in self-regulation and strategy building. 
During the intervention, some of the participants indicated that they viewed the 
researcher as a model for behaviors they were hoping to learn and practice. One 
participant said, "And I guess I would also want to say, you're such a good model. 
There ' s nothing like learning from somebody who is obviously doing it, and enjoying it, 
and seeing the benefits of it." While the researcher was able to conscientiously limit 
sharing her own experiences of weight loss, in an attempt to minimize exogenous 
influence on the study results, some of the participants did persist in their search for 
further modeling. 
I always thought that you should have brought a picture of you fat. I'm one of the 
widest [butts] in the group. My big wide [butt] in looking in the mirror and 
looking at your teeny little bottom and my big wide [butt] behind you, it makes 
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you more unattainable, and I think a good oldfatpicture of you would have made 
it more like, "Oh, yeah. She really was like me at one time. " 
On consultation with the chair of the dissertation committee we decided that no salient 
purpose would be served by the provision of such historical data, and that modeling 
opportunities built in to the original research design would likely suffice. This manner of 
inquiry by any of the participants was, therefore, denied through a pleasant 
acknowledgement of their desire for such documentation, while understandable, lie 
beyond the parameters of the instructional plans of the study. 
Inferring Metacognitive Processing 
In the study described here metacognitive processing can be inferred from the 
data but cannot be known with any certainty. 
Recommendations for Future Research 
As noted above, those prominent in the field of obesity studies are united in their 
call for additional research into causes and potential solutions (Kessler, 2009). Research 
targeting particular sub-populations, as undertaken here, seems very promising indeed. 
Targeted Populations and Increased Sample Size 
At the 6-month post-intervention interview, Obese 1 and Obese 2 Group 
participants were less successful at losing and maintaining their weight. The intervention 
was successful for the Overweight subgroup participants, but the small n for each 
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category limited testing for significance. Increasing and equalizing the number of 
participants in each BMI category would allow for greater comparability, particularly if 
participants were separated by BMI category to test the effectiveness of the protocol and 
the impact of the variables. 
Readiness Screening 
A further recommendation IS pre-screemng participants for weight loss 
"readiness". The transtheoretical model , as developed by Prochaska (1977), has been 
used in health psychology to test research participant "readiness" for behavior change. 
Consideration of the six-stage theory applied to the pre-screening could improve the 
degree to which results can be considered valid and reliable. Prescreening for "readiness" 
might also ensure that a greater percentage of participants find it possible to lose 
unwanted weight and maintain their loss over time. We therefore recommend that the 
Prochaska method be incorporated in future research. 
Assessing the Quality of Monitoring 
Testing an individual for monitoring capacity and achievement was somewhat 
limited in this study, in part owing to the inadequacy of currently available assessment 
tools . While the Knowledge of Cognition Checklist (adapted from Filo & Yuzawa, 2001) 
used here was somewhat revealing, the development of a new test designed specifically 
for the monitoring of health behavior might permit a more precise and useful evaluation 
of monitoring quality. Given the importance to the metacognitive process of change of in-
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depth monitoring (as described previously in this chapter), the development and testing of 
such an assessment instrument would constitute an important research objective in itself. 
Obstacles to Change 
Another recommendation would be to design a study that more accurately 
discerns the point in the metacognitive process at which an individual experiences 
incipient obstacles. Once the obstacles have been discovered, the treatment plan can be 
altered to facilitate self-reflection and re-strategizing necessary to move the individual 
towards successful behavior change. With an understanding of when obstacles tend to 
occur, it might be possible to anticipate and preclude such impediments to successful 
change in memory and proceeding behavior. 
Efficiency 
Multiple investigators. While the additional personnel costs might appear 
prohibitive, we suggest that a repetition of this study might well benefit from a research 
team working collaboratively to accomplish the diverse requirements of treatment 
administration and data collection described here. 
While the protocol recommended is admittedly labor intensive for both 
participants and the treatment facilitator, it is designed as a six-month intervention that 
can be undertaken by the participants and applied, if needed, to future behavioral 
objectives without external support. It is, in this regard , clearly differentiated from most 
commercial weight loss plans. Ultimate savings in avoided health care costs and lost 
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productivity more than compensate both individual and society should an increasing 
population of persons at risk be instructed m the effective use of metacognition for 
weight management. 
Applied technology. Functional magnetic resonance 1magmg (/MRI) has been 
used to discover brain activity in relationship to many addictive behavioral responses . 
The jMRI uses magnetic fields to measure the hemodynamic response to neural activity 
in the brain. Limited initial research has been done in the area of individuals ' responses to 
food cues and activity in the amygdala (Kessler, 2009). However, a collaboration 
between investigators in neuroscience and in the social sciences yet to be undertaken 
might yield information regarding permanent behavioral change, if the JMRI could be 
used to measure alterations in neural activity at the point of assimilation of a new eating 
behavior as well as when assimilation has failed. As jMRI technology evolves, allowing 
more sensitive and higher resolution images, the possibilities for discriminating subtle 
changes in behavior may be forthcoming. 
Monitoring of health indicators. Future research utilizing this particular study 
design would also benefit from the longitudinal measurement of salient health risks (e.g., 
blood pressure, cholesterol level, blood sugar) as the participants lose weight. Some of 
those involved in our study received validation by their physicians of improved test 
results at the same time they lost weight. Others may have had similar improvements in 
health or sense of well being due to behavior changes, such as increased physical activity, 
that were not verifiable. 
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Separation of religious and secular culture. Future research separating and 
focusing on the different influences of secular versus religious culture/core behaviors 
may be useful. The research question would focus on the powerful influence religion 
would have in some individual 's lives and would other cultural aspects have the same 
level of control on eating and exercise behaviors. 
Finally, the study might be repeated with other targeted populations (e.g., young 
adult women, elderly women). Lifestyle demands and choices will likely vary with age 
and cohort so that consideration of scheduling and specific details of the cohort in general 
may alter the protocol accordingly. However, the individualized protocol is designed for 
successful implementation by any woman ready and motivated to lose weight and 
experience permanent behavior change. 
Concluding Participant Remarks 
"I have a little more reassurance, but I did love the program here every week. 
All the people and all the knowledge and everything that I learned, that was 
good, but I liked the one-on-one. And the people in the class were all so 
wonderful, and they were here for the same thing " 
"And to know everybody has problems in their life. Even though everybody looks 
so altogether and everything, some of the stories that came out were hysterical. 
So, we all come from different walks of life but we all ... . I think it 's a lasting 
experience. It 's something that I can take with me and draw back on and stuff like 
that. " 
Appendix A 
Unpublished Bell Pilot Study 
What are the Experiences of Successful Weight Loss in Middle-Aged Women? 
Introduction 
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Currently, most overweight adults attempt to lose weight on their own through 
commercial or self-help programs (Serdula, Khan, & Dietz, 2003). Successful weight loss 
is considered the attaining and maintaining of ideal weight after weight loss. Using this 
definition, obesity treatment has failed , and obesity is now considered an incurable, 
chronic disease (Yanovski & Yanovski, 2000). However, approximately 5% of those 
attempting to lose weight are successful (Wardlaw, Hampl, & DiSilvestro, 2004), and 
understanding the experience of successful weight loss could be useful to overweight 
women. The consequences of being overweight include increased health risks, lost 
productivity, and economic impact. 
Through a series of interviews with middle-aged women, who have been 
successful at weight loss, the study sought to gain insight into the experiences of 
successful weight loss, and how old behaviors are changed to new behaviors. If common 
experiences could be identified, sharing the information with women, who are attempting 
to lose weight, could improve their chances of success. There did not appear to be any 
risks associated with this research, and while the information was not generalizable, the 
results could inform overweight middle-aged women about successful weight loss. 
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Research Question 
From the perspective of formerl y overweight middle-aged women, what are their 
experiences of successful weight loss? Basically, how do overweight middle-aged 
women change their behaviors to successfully lose weight? Based on these research 
questions, the paper was written in four sections. The first section is the review of the 
literature on metacognitive processes and the implications for changing behavior to 
successfully lose weight. The second section is on the methodology used in this research. 
The discussion in the third section is on the research findings of the study, and the final 
section discusses the significance of the results. 
Research Literature Review 
Little is known about the natural history of weight change among people who are 
successful at weight loss. Until the advent of stomach stapling (bariatric) surgery, weight 
loss maintenance had been considered unsuccessful with a 95% or greater relapse to 
baseline weight (Wardlaw, Hampl, & DiSilvestro, 2004). Many obese individuals that 
successfully lose weight, regain that lost weight within a few months (Hi ll & Wyatt, 
1999). Until recently, no one had done a long-term study to collect and review 
information on successful weight loss maintenance, but in 1993 , the National Weight 
Control Registry (NWCR) was developed to collect data on successful weight loss 
maintenance. To study this issue, Rena Wing, Ph.D. of Brown University and the 
University of Pittsburgh, and James 0. Hill, Ph.D. of the University of Colorado Health 
Science Center, developed the NWCR. Since its inception, data collection from the 
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NWCR population has resulted in a greater understanding of the commonalities of 
successful long-term weight loss. The research was by questionnaire and resulted in an 
understanding of the mechanical side of successful weight loss, while the thoughts, 
feelings, and perceptions of the successful individuals were not explored. This research 
study examined the experiences of overweight, middle-aged women, who were 
successful at weight loss. The review of the literature explored the metacognitive process 
used by the participants in the pilot study. Research on training in metacognition 
indicates awareness and control of cognition can be developed and may be useful in 
changing behavior for successful weight loss. Developing an awareness of how formerly 
overweight middle-aged women change their behavior could establish successful weight 
loss methods. 
With the dismal success of weight loss maintenance among the overweight 
population, a change in the approaches to weight loss is desperately needed. One change 
could be the development of enhanced thinking about behaviors that have resulted in 
excess weight gain. The need to develop awareness and control of thinking of these 
behaviors resulted in the research review ofthjs paper around three ideas: 
1. Changing behaviors related to excess weight gain involves monitoring and 
regulating one's own thoughts about food and exercise. 
2. Current practices designed to enhance thinking have a strong correlation with 
the alteration of behaviors related to excess weight gain. 
3. Current practices that develop awareness and control of thinking could be 
utilized to alter behaviors as part of a weight loss strategy. 
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These ideas were presented in three sections and are currently available in Chapter 2 of 
this thesis. The three sections examined the implications for altering the behaviors of 
overweight individuals. 
Methodology 
Conceptual framework. The research questions provide for the investigation of 
the common experiences of overweight, middle-aged women who are successful at 
weight loss. Looking at the larger issue of the behavioral change process necessary to 
lose weight, there are implications that a relationship exists between the type of 
experiences that occur and successful weight loss . A conceptual framework of a 
metacognitive process for changing behaviors to achieve successful weight loss was 
considered (Figure 1 ). The aim of the research was to examine the experiences of 
successful weight loss in formerly overweight, middle-aged women to discover how they 
changed old behaviors that resulted in excess weight, to behaviors successful for weight 
loss. 
Methods. The research was a case study qualitative design, used to build a holistic 
picture of the experiences of overweight, middle-aged women, who successfully lost 
weight. The detailed perspectives of the individuals contributed knowledge to a growing 
pool of information on successful weight loss. The interactive research provided an 
opportunity for formerly overweight middle-aged women to share their experiences of 
successfully losing weight. McMillan and Schumacher (200 1) state, "Qualitative research 
is based on a constructivist philosophy that assumes reality is multilayer, interactive, and 
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shared social experience interpreted by individuals" (p. 396). The focus of the research 
was on the weight loss experiences related to changes from behaviors that resulted in 
excess weight gain, to behaviors of successful weight loss in order that the experiences 
are understood in greater depth. The organization of the study was unstructured, in-depth 
interviews conducted to understand experiences of successful weight loss, to provide an 
opportunity to reflect on the changes made, and to afford a unique understanding of the 
problem. In the open-ended interviews, all of the participants were asked the same 
questions, whi le endeavoring not to constrain or limit the naturalness of the responses . 
Design. The open-ended interviews took place in a location of the participant' s 
choosing. All individuals preferred to meet in their work office. Katz & Gonzalez (2002) 
stated that the best information available about strategies for long-term maintenance of 
weight loss was from formerly overweight people, and individuals successful at weight 
loss were found to have several behaviors in common (Lifespan, 2004 ). The participants 
were recruited from formerly overweight, middle-aged women using a snowballing or 
chain sampling technique. The study included four middle-aged women who had 
successfully lost weight. 
In qualitative research, the researcher is the instrument (Creswell , 1998). The 
researcher had experience with obese women having completed a master 's thesis, 
working with this same cohort, and from developing weight loss exercise programs for 
overweight teenage girls and women participating in community health programs. The 
process was to use a tape recorder to record interview sessions, when it was agreeable to 
the participants. One interview was required per participant, with no further follow-up 
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perfom1ed. Journals or record-keeping information from the participants were reviewed, 
as these provided clues to what helped the women successfully lose weight. 
A participant consent form was prepared and approved by Dr. Bruce Fraser, 
representing the Boston University School of Education Research Review Board, for the 
purposes of the pilot study. The approved consent form was distributed and explained to 
each participant before signature was requested. All efforts were made to protect the 
privacy and anonymity of the participants. There were no objections, by the participants, 
to the use of a tape recorder for the interviews. 
The collected data were coded based on the unstructured interviews. The coding 
was developed around themes discovered as data were gathered. The retrospective 
analysis noted the different strategies employed, and the common emergent themes were 
identified. Grounded theory analysis was used to see the relationship to the conceptual 
framework (Figure 1) of formerly overweight middle-aged women's experiences of 
successful weight loss. 
Limitations of the study. Since the researcher has a strong interest in the 
strategies used for successful weight loss, it is possible the participants could have been 
influenced by her interest. In addition, the researcher 's own experiences as an overweight 
child could bias the research. The limitation was addressed by asking the participants to 
tell their own story of successful weight loss, and by utilizing the tape recorder. 
Another limitation was that the participants had already lost weight and were not 
in the midst of the strategic changes in behavior. Retrospection could have created bias, 
but by utilization of the unstructured interview, the participants were given time to 
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remember the struggles of their experiences. A final limitation was the time available for 
the interviews with such a complex subject. It should be noted that researcher objectivity 
was extremely important to the credibility of the study. 
Results and Findings 
The women in the study all appeared to use the metacognitive process displayed 
m the conceptual framework to achieve successful weight loss (see Figure 1 ). 
Metacognitive factors, governing the changes in old behaviors that had resulted in excess 
weight gain, to new behaviors that were successful at decreasing weight, were 
categorized as understanding, strategy building, integration, and assimilation of new 
behaviors. The metacognitive factors will be described in four sections. The first section 
will be on monitoring or an understanding of how the women became overweight, and 
why they wanted to change. In the second section is regulation or the strategy building 
the women performed. The third section will be on integration of strategies and is the 
orchestration or planning and reordering of strategies. The final section will show how 
the women either assimilated the new behaviors into implicit memory or experienced 
obstacles to the metacognitive process. 
Monitoring- understanding. As stated above, the women developed their ability 
to judge what they knew in order to accomplish weight loss by monitoring their 
behaviors. They developed an understanding of how they had become overweight, and 
why they wanted to lose that excess weight. Understanding is a key factor in the 
metacognitive process, since it enables an individual to regulate behaviors and avoid 
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using implicit memories of old behaviors that have resulted in excess weight, in the past. 
Understanding appeared to be important to the women, since each interview began with 
an explanation of the initial weight problem. As B.M. put it, "Well, I guess you can' t talk 
about weight loss without talking about the weight gain." In this section will be the 
monitoring or understanding of how the women gained their excess weight, and why they 
wanted to lose weight. 
How the women became overweight varied considerably, but all of the women 
explained that the weight had built up over several years. For example, B.A. stated, " I 
guess I was, you know, very active so it didn' t start piling on until I was in my 20 ' s. 
Yeah, and then I just kind of, I didn ' t really think about it" . This demonstrated the 
implicit memory that continued the old behaviors over many years. Another participant 
pointed out, 
I'm also one of these [people} who didn 't want to do a lot for myself, so that we 
would have meat and rice or meat and potatoes or meat and, almost every night, 
and not small quantities. The box would say serves five , but we 'd split it into two, 
and sometimes, I actually found myself eating more, because I didn 't want him to 
eat more, because he had diabetes. 
She recognized the old implicit behaviors, and she is using monitoring to review and 
understand her thinking and behaviors. 
The women may have used metacognitive strategies in the past to change the 
previous behaviors that had caused their weight gain, but the behaviors were not 
assimilated. The monitoring and regulation had ceased to be effective. The women had 
been successful at losing weight in the past, but could not sustain that loss. B.M. said, 
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So, I'd never had a diet before. I never had to do anything before and in the 
course of that 10 years, as I am watching myself going from size to size to size, I 
would do little diets here and there. I joined [commercial weight loss plan}, lost 
10 pounds, gained 10 pounds. I did all these things, little stupid things. I joined 
diet centers. I'd just do these things, but it never was . ... . I gained it back, and then 
I kept on going up, and it was very [hard}. I spent probably over jive years 
thinking every day, every night, about how horrible I fe el about being fat. 
Sometimes the weight loss was substantial, only to be regained over time, as with L.F.: 
I had had a good experience with [commercial weight loss plan} back in the 70 's, 
and I'd lost about 50 pounds at that time. And I was able to keep it ojjfor a few 
years, but then it creeped back on, and then some. 
When outside pressures occurred, implicit memory could override any new 
behaviors developed. Each of the women understood there were implicit memories of old 
behaviors that influenced their weight gain. As T.W. pointed out, 
Being overwhelmed; knowing that I have all these different things to do, and I'm 
just not doing it because I have so many priorities. And so, I think, I just turn to 
food. Especially, when you have these comfort foods that y ou just love, and I think 
for me its pasta. 
Many times there was a struggle to realize that the old behaviors had influenced the 
weight gain, as with B.M. : 
I wasn't always a heavy person. I think that 's key. I was always; what I was, I 
didn 't gain. I didn't lose. I just was. And at 40 I had a hysterectomy and um, 
between 40 and 50, I gained 60 pounds. By doing absolutely nothing different 
than I had already done. 
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The monitoring of past behaviors astonished the women, and that made it critical to use 
metacognitive processes to change behavior. For example, B.A. stated, "One of the things 
that I realized, and this is so strange, that I used to, I wouldn't say worry, but I used to 
think, well, I'd better eat this now, so I won't be hungry later". 
The women put considerable effort into monitoring how they became overweight. 
They felt they could not change without a clear understanding of what went wrong with 
maintaining their weight. In addition to understanding what went wrong, the women 
appeared to want to understand their reasons for wanting to lose the excess weight. Each 
woman's monitoring of why she wanted to lose weight was important to changing the old 
behaviors. The women understood and monitored what happened and were clear why 
they wanted to change. T.W. put it, "I just wasn't happy, and I was sluggish, and I just 
wanted to look better". B.A. said, 
I decided, finally, after many, many years, that it was time to do something. I was 
just feeling completely claustrophobic. It had gotten to the point where all of my 
clothes were just too tight, and airplane seats were just too narrow, and my seat 
at the ballet, itjust wasn 't comfortable anymore. 
The misery of living their lives as overweight individuals was apparent in their expressed 
desire to change. As L.F. pointed out, 
It 's been more than four years ago that I decided I couldn't live with myself the 
way I was. I was uncomfortable. I couldn 't find comfortable positions to even sit 
for long periods of time. Anytime I went anywhere, and the seats were crowded, 
[it} just made me feel worse and worse about myself 
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B.M. stated, "I was 200 pounds, and I felt miserable about what I looked like, and I 
would see pictures of myself and be horrified at who this person was, who I didn't 
recognize". 
Sometimes the women were forced by others to face their old behaviors, and what 
their bodies had become. L.F. revealed, 
I went to a trade show with my husband, one time, and it was a sports car thing, 
and I was coming out, and this little kid, who must have been four, maybe three or 
four years old, looked at me and said, "Boy, your fat! " I thought that I would just 
crawl into a hole and die. I mean, it was just, it 's not that I didn 't know I was fat, 
I just didn 't need to hear it from a four-year-old kid; and I was just shocked! 
Shocked! I'm sure that in some part, that played a role in wanting to do it. 
The cruelty could come from those people closest to the individual, as with B.M.: 
[O}n my 501h birthday, my father, who always battled his weight, took one look at 
[me},r [B}ut is very judgmental and very fashion conscious, took one look at me 
and said, " What happened to my daughter?" So, besides feeling horrible, I felt 
more horrible. 
While this was difficult for her to hear, she had to monitor and understand her old 
behaviors, and why she wanted to lose weight in order to begin regulating her thinking to 
accomplish the task of permanent weight loss. Monitoring and understanding of cognitive 
abilities is not enough to lose weight. It is necessary to regulate and strategize cognition 
by allowing for behavior to be directed toward alternative goals. 
Regulation -strategy building. The participants' new understanding assisted in 
redirecting their old behaviors toward new behaviors, in order to lose weight. 
Metacognition has implications for the reordering of the strategies necessary to change 
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eating behavior for successful weight loss. In the conceptual framework (Figure I), this is 
regulation and involves strategy building. The women developed varied strategies to 
successfully lose weight. Some of the strategies were a conscious effort to follow a 
prescribed dietary plan or a series of eating and exercise principles, while other strategies 
evolved as the women adapted their new behaviors to their environments and their 
culture and lifestyle. The strategy building or regulation utilized, encompassed four 
major areas: eating, socializing, exercising, and encouragement/ support. These will be 
discussed separately below. 
All of the women used regulation to develop strategies to change their old eating 
behaviors. Each of them started with a drastic dietary plan or set of principles, differing 
dramatically from their old eating behaviors. The eating plans were rigid, and each 
woman used a unique plan including three different commercial weight loss. In the 
metacognitive process, changing eating behaviors drastically requires altering previous 
thinking about eating. The dietary plan adherence would require altering the woman's 
environment and perhaps other factors . B.M., who adopted a modified prescribed diet 
plan, changed her environment by clearing her house of unwanted food: 
That 's one important thing [is], I got rid of everything in my house that I can't 
eat. Everything There's nothing to go [opening drawer gestures}. At the 
beginning, I said to [husband}, that 's what I'm doing I'm getting rid of 
everything in the house. I had friends over, and I handed out all the rice and all 
the beans and everything went out of my cupboard. Everything So, there was 
nothing that was tempting 
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B.A. also took extreme measures in her life to change her eating behaviors in order to 
adhere to her self-developed eating principles: 
I don 't cook dinner anymore. I don 't eat dinner anymore. I go home and I have 
just a; I sort of graze. Again, a little bit at a time. like a piece of fruit or, you 
know, a couple of cheese and crackers, and just kind of incrementally, until it 's 
like, okay, that 's enough But not a real meal. 
She no longer eats dinner with her husband, even avoiding any foods she does not want 
to eat by developing strategies to control her food access: 
If I see it, I want it. ff I don 't see it, it 's like, I 'm okay. [husband}, you go ahead 
and buy a pint of ice cream, but I don 't want to see it. Eat it in your room with the 
door closed. So, I don't want to see it. I don 't want to smell it. 
The eating strategies were important to the metacognitive process by way of 
regulating behavior and cognitive changes, but food is everywhere in the culture within 
the United States 24 hours per day and 7 days per week. The women needed strategies to 
allow them to socialize and exist in our food-oriented culture with their changed eating 
behaviors. 
As with the eating strategies, the strategies for socializing were as diverse as the 
women. Many of the strategies were complex requiring considerable forethought to apply 
new or changed eating strategies to social situations . T. W. talked of this strategy building 
when she would go to restaurants with her family, 
When I go out to restaurants, I know what to choose. You know, as before I'm 
like, okay, I'll eat this just because I like it~ and it looks good, or something like 
that. But I know now, I can choose something I like, but I can also choose 
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something that 's healthy, and it may be a bigger portion, but what I try to do 
sometimes is I have them bring the plate, the pasta or the dinner and then ask 
them for a small saucer. And so I will take out what I'm going to eat and put it on 
the smaller saucer, and just tell them that I'm going to put that in a doggie [bag]. 
The strategies, to regulate eating in social situations, changed the women's lives, as with 
B.M. who stated, 
I used to invite people over a lot. Like weekly, and I stopped doing that because, I 
couldn 't cook the food I wouldn 't eat, and I don't think people were really 
appreciating, instead of mashed potatoes, getting cauliflower mashed. So, I sort 
of stopped that. I mean I didn't stop it, but I didn 't do it as much. 
These women faced food and temptation in every part of their lives and used 
metacognitive factors to regulate behavior in situations where food would be available. 
The strategies were developed to regulate behavior even at work, where food had become 
part of the environment. B.M. describes an eating situation at her office, 
Now, here in the office there are I 4 of us. There 's a birthday party every other 
minute, and I sing happy birthday, wish them a happy birthday, and leave and 
come to the office, into here. You know, I can 't be there while they eat the cake. 
It 's just too tempting 
The socializing strategies even required adjusting to religious requirements, as B.M. 
discovered with trying to be kosher, 
The kosher thing is very hard to live in the world, and keep kosher, and keep 
[prescribed weight loss plan]. They 're completely antithetical to each other, 
because [the plan} is always protein, and you can't have, besides fish, anything 
else. So, I stopped keeping kosher. 
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At times the women struggled to maintain their strategies and uncontrolled eating 
as in Figure I. Uncontrolled eating then required reflection and re-strategizing. T.W. used 
this technique when she went on vacation, 
There would be times I've gone on vacation, or whatever, and I just blew it. I just 
literally blew it, because you know, we weren't home, or we were at restaurants 
and I just, I don 't know, I just wanted to eat it and not have to kind of think about 
being on a diet, or whatever. So, it's hard in that sense, but again, what I just try 
to do is, just try to get some exercise in. More exercise in maybe the next day, if 
it's already too late to put some more in that day. I'll just put some in the next 
day. Just do the best I can. I mean, usually if I overeat, that 's usually the thing I 
try to do. The next time I exercise, I'll just do more of it. 
The re-strategizing developed into a preventative strategy that was personal and worked 
forT.W. , 
[A}nd, you know, I might say jive pounds, or I want to lose jive pounds by the time 
I go on my trip, so that I can buy [something}, I don 't know, you can have it as an 
incentive. So, l would actually do that a lot and really just trying to control my 
portions and exercise. 
Socializing strategies were an important part of the regulation of the new 
behaviors of the participants. Without changing socialization behaviors, the women 
would have had difficulty integrating the new behaviors, and they soon discovered that 
without exercise, weight control became difficult. They believed exercise was important 
to their weight loss, and they developed strategies for including it in their li ves. The 
regulation of the behaviors, related to exercise, varied. B.A. added exercise to her 
strategies right away, "Oh, the exercise. Yes, that absolutely. I statted walking right away 
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and sort of the minimum level was a half an hour a day, but some days I do 45, 50 
minutes" 
Each woman had to develop a strategy unique to her lifestyle, and what she could 
tolerate in behavior changes, as with B.M., 
I've been walking, which I never [did] and I joined [commercial fitness center], 
and when I can bear it, I go to [commercial fitness center. [Commercial fitness 
center] is a good regime for people who hate exercises. It 's quick. It 's easy. It 's 
in. It 's out. People aren't into body beautiful. I tried, over the years, going to 
gyms, and it was just these gorgeous women, in these perfectly fit bodies, 
sweating, and I thought, oh, can 't do it. At [commercial fitness center] they 're 
old; they're out of shape. If they even get up the stairs to get there, they think 
that 's a major accomplishment. It 's exactly on my speed. 
The newly developed strategies for exercise were formed with the metacognitive 
component of regulation. While the exercise strategies were important, the strategies 
were not complicated, as long as the women had used monitoring to know what they 
could incorporate into their lives. By way of example, going to the [commercial fitness 
center], as opposed to a more glamorous fitness center, for B.M. or walking instead of 
going to a gym, for B.A. The strategies discussed are important, but the participants 
talked of the need for encouragement/support in order to be successful at weight loss. 
The women required different levels of encouragement/support to regulate the 
new behaviors and avoid the obstacles that interfere in the metacognitive process. Two of 
the women used a direct support system, to assist in the discovery of errors in problem 
solving, and how to improve the weight loss process. [Commercial weight loss program] 
provides a one-on-one counselor, and T. W. felt this was essential to her success, 
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I think, too, what really helped me this time around, as opposed to the other time 
around, is that the one-on-one attention that you actually get when going into the 
Center, knowing that you have to go into the Center. You 're going in talking 
about some of what 's going on in your life. 
When L.F. was asked what she used for support, she talked of the [commercial 
weight loss program] group, "The support of the [commercial weight loss program] 
group itself. I mean, I've known people there that have been going since I have". 
Encouragement/support can come from many different sources, but all of the 
women had some type of family support as with B.M., " [T]hen my husband, started on 
[the plan]. When he saw what it was doing for me, he started also doing it, and so, it was 
much easier when we were doing it together". T. W. ' s husband had been involved in the 
integration of new behaviors, as a result of his occupation, "Well, it ' s interesting because 
what makes it easier is that my husband is watching what he eats, as wel l. He's a 
firefighter. So, he has to stay in shape, as well , and he 's actually weight lifting right 
now." 
Important to weight loss is the self-efficacy of regulation. Encouragement/ 
support mechanisms assist in building the confidence necessary for building new 
strategies and avoiding obstacles to the metacognitive process. The strategy building in 
the areas of eating, socialization, exercise, and encouragement/ support resulted in 
stronger efficacy, and the women were then ready to integrate the new behaviors into 
their lives. If the new behaviors were not integrated, the women would not have 
successfully lost weight. 
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Orchestration - integration. The women had to integrate their new or changed 
strategies into their lives to challenge and change their behaviors. Explicit thinking was 
needed to discover threats to their new behaviors to achieve weight loss. The women 
integrated their strategies, developed in eating, socializing, and exercise, in order to lose 
weight. 
The orchestration of new or changed eating behaviors is one component of the 
metacognitive process and a key to losing weight. The women had to use intelligent 
problem solving to integrate their new or changed eating strategies into their lives. L.F. 
describes the integration of her eating strategies at a church dinner, 
I try to minimize what I eat, if I'm going to a dinner. I like to try to find out what 's 
going to be in that dinner. One of my favorite things is our lobster supper, 
because it 's a steamed lobster, which is very acceptable. I don 't use the butter. 
They give you a small baked potato. I don 't put anything on it. They give you 
coleslaw, and a roll. I don 't take the roll, and I don't eat the coleslaw, because I 
don 't know how much mayonnaise or oil or whatever is in it. 
This required intelligent problem solving on the part of L.F., and as she noted , it helped 
to know in advance what was being served in order to integrate her weight loss strategies. 
All of the women used adaptation skills. B.M. showed her integration abilities at a resort 
where she works one time per month, 
There's like nine restaurants. I go to the ones that plate your food. No rice, no 
potatoes, as opposed to the buffets. That's better for me. You think buffets are 
better, because you can pick and choose, but there 's just too much. I just sort of 
pick and choose it, and you know, I like fish, luckily, and so I can always have fish 
and broccoli or a piece of plain chicken and lots of broccoli with [them}. 
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The orchestration of the strategies had to apply in all types of situations for the women to 
successfully lose weight, and L.F. summed up the thoughts of all the women when she 
stated, 
I can never go into a restaurant now without at least acknowledging what 's in the 
food that I 'm going to eat, and how it 's going to impact me. It doesn 't necessarily 
mean I won 't eat it, but I might say, okay, I'm going to eat it, but I'm going to 
take half of it home, or I'm only going to go this far, and if, maybe, even that 
much of it is going to be really bad for me. In the old days I would 've made sure 
to finish the whole thing, whether I was hungry or not hungry. And I don 't do that 
now. 
In everyday settings, the strategies had to be integrated into the women ' s lives. 
The strategies were unique to each woman, but they all strived to make the integration as 
simple as possible. T. W. shared some of her everyday strategy integration, 
Yeah, and then I think that with, I've been doing things, like the pasta we had last 
night, changing it to [whole} wheat pasta. The cheese, instead ofwhole cheese, 
it's the 2% cheese. We do usually 2% milk, instead of whole milk. 
Integrating the behaviors took extra effort, everyday, for the women. They used explicit 
thinking to avoid old behaviors. B.M. explains, 
I took the nuts that I like, and I bought these little baby bags and each bag could 
hold exactly my daily allowance of the nuts. So, I would take a bag to work and 
that would be my snack. 
B.A. ate lunch at work each day and integrated her new eating strategies by focusing on 
her principles, and what she could eat, 
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I made it a point never to look at the hot food in the cafeteria, ever again, and just 
go straight to the salad bar. So, I have salad everyday for lunch, and I tried to, 
well, I say tried to, even though at this point, I tried to pay attention to quantity, 
and how full I was feeling, and only eating until I, sort of, stopped feeling hungry. 
Not so that I was full. Part of what I was working toward was never feeling over 
stuffed. And so, never feeling full. If possible, try and only eat one thing at a time 
instead of getting soup and a salad, I'll get the salad. Then if I'm starving, go 
back and get the soup. 
As shown here, the women used intelligent problem solving to integrate their new or 
changed eating strategies and orchestrate the strategies to lose weight. These changes 
were important and included the integration of their exercise strategies to maintain their 
weight loss . 
As with the new eating behaviors, the integration of exercise was a key to the 
metacognitive process and losing weight. The women had to use intelligent problem 
solving to integrate their new exercise strategies into their lives. Every woman integrated 
exercise in some way, even when it was repulsive. B.M. found it particularly difficult to 
integrate exercise but managed to find a way, 
I'm absolutely a sedentary person. I could sit in this office all day every day. Get 
in the car, go home, and sit all night every night, and be perfectly happy that 
way. I'm not an exerciser. At least I wasn 't then. I'm getting into it now. I've 
been walking, [ A}nd I joined [commercialfitness center], and when I can bear it, 
I go to [commercial fitness center}. 
B.M. was usmg a metacognitive process to integrate the new behaviors, despite her 
dislike for exercise. She discovered a way to orchestrate her strategies for exercise. T.W. 
began integrating her strategies into her work routine, 
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I have been trying to exercise, a minimum [of] three days per week. Sometimes, it 
would be more, and it depends on how motivated [I am}, [because] sometimes, I 
can get really motivated and then other times, I 'm like, I don 't feel like exercising 
today. But I know what helped me too, this time around, is we implemented, here 
at the [work}, the lunchtime workouts. We just pop in videotapes. There 's no 
instructor or anything. From 12 tol we've just been exercising and that was 
getting me at least four days a week of exercise. 
The integration of her strategies was realized through a program she found at her 
workplace, showing her intelligent problem solving, as part of the metacognitive process. 
The integration of exercise strategies was difficult for some of the women, but the 
integration of strategies for socializing resulted in the most drastic changes. 
As with the integration of eating and exercise strategies, the integration of new 
socialization and cultural changes in behaviors were important to weight loss. The 
women had to use intelligent problem solving to integrate the new strategies into their 
lives, sometimes altering their familial and cultural lives or lifestyles. One woman 
suffered a divorce, one is separated, and one does not eat meals with her husband 
anymore. The challenges of integrating the new behaviors into their social lives were 
apparent, as when B.M. integrated socialization changes by switching the activities she 
does with her friends , "and I just can ' t, I don' t want to, socialize over food. So, socialize 
at a movie, or go out for coffee afterwards, or do stuff differently. I don ' t really do that 
judiciously. I just don' t go out much anymore" . 
T.W. integrated socializing by adapting her eating during social events and using 
her counselor from [commercial weight loss program] to help her implement the new 
behaviors, 
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[L}et 's say it was a party, she [counselor} would talk to me about, "Okay, when 
you go to a party, don 't deprive yourself Have some stuff" So, maybe have a 
little bit of this and a little bit of that, rather than saying, no, I'm not going to 
have that, and then you really fall and just eat like [a} ton. So, she would 
basically tell me, go ahead and have, if it was like a cocktail party, and maybe 
they have like shrimp, have a couple of pieces of shrimp, but mix it up, maybe 
have some fruit, but you just don 't deprive yourself, because that's when you tend 
to feel guilty, and then you start to eat more than you really should be. So, that 
was good, and you can also, and I always did this, which is, she would tell me 
that, when you went to a party, if you went to a restaurant, maybe exercise more. 
She used intelligent problem solving, with the aid of a support system, integrating the 
new and changed behaviors into her socialization. The encouragement/ support was 
important to integrating strategies for socializing with self-efficacy and self-confidence, 
as discussed by Bandura (1995) above in Chapter 2. 
Self-efficacy is a recognized feature of metacognition (Paris & Winograd, 1990). 
The importance of self-efficacy is of particular interest for overweight individuals who 
deal with societal, cultural , and familial ideals of the perfect body and acceptable eating 
and exercise behaviors. The women integrated the new behaviors and shifted the control 
from external sources to themselves, with the encouragement/support they received. The 
encouragement/support came from all different sources, and all the women used it to 
build self-efficacy. B.M. felt she got support from the integration of her friends and 
family into her new behaviors. 
My friends were great. As I said, they all tried. I would go to someone 's house. 
Before I went there, they 'd go, okay what can you eat. What can I make for you, 
that you can eat, and I can eat a lot. So, I would, as I said, just didn 't worry about 
it so much. So, my friends were great. My family was great. When [husband} was 
on it, when we finally went on it [together], that was helpful. 
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The women often integrated encouragement/support in the various regimens they built 
into their lives. For example, B.A. met a group of people every morning for breakfast and 
reported to them her weight, 
I would probably have to say that my support really has come from here at 
[work}. From reporting to [the} Breakfast Club in the morning, "[I] got on the 
scale this morning ". That 's the other thing, I get on the scale every day. 
Absolutely imperative, I have to see the results, whether they 're good or bad. 
Otherwise, it 's too easy to just figure, you know, I can slack off for a few days, 
and then I'll get back on the scale. I don 't want to be in that situation. I have to 
get on every single day. First thing in the morning, yep, get up and get on the 
scale. 
Some of the encouragement was integrated by the changes the women observed, 
such as fitting well in an airplane seat or being able to shop for clothes in any store and 
not just wear large women sizes. L.F. put it, 
[B}ut when I lost the weight, clothes shopping was a whole new experience for 
me. It was, even as I went along, and I needed to get some interim kinds of things, 
just the fact that I didn 't have to go to the larger woman 's section. When I 
transitioned from that to the misses department, it was like a whole new world, 
and then as I got further and further away from the largest size on the rack. That 
was also very exciting. I even went down a shoe size. I was even able to get into 
size I 0 jeans. That was like hitting the Lottery, and even though my rationale 
mind says, I was really not a size 8. I have pants that are size 8. Now, the top that 
goes with it might be a 12, but the pants were an 8, and I wanted to wear that 
label on the outside, instead of the inside. 
T.W. stated that looking in the mirror gave her the encouragement/support to sustain her 
. . 
exercise reg1men. 
Just plain and simple. Before, if I were to put on a bathing suit, I would look in 
the mirror and be like ohhh. Versus now, it's like, okay, I can do this. And again, 
it 's an encouragement to keep on doing what I 've been doing. And I think, again, 
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it really, really is the exercise. That I just can 't stress that enough to people that 
I've talked to. And it's even better when you actually have someone that 's, on 
your side, and is in the same boat and is trying to do the same thing that you're 
doing. 
The integration of the new or changed behaviors was important to the metacognitive 
process and weight loss , but the critical point of successful weight loss is when an 
individual faces either obstacles to the metacognitive process and has strategy failure, or 
the behavior has been assimilated into implicit memory, offering little temptation for old, 
weight gaining behaviors. 
Assimilation and obstacles to metacognition. These women utilized a 
metacognitive process to lose weight and achieve assimilation of the new behaviors for 
successful weight loss. The successful progression through the conceptual framework 
(Figure 1) resulted in the ability to access, use, and manipulate new skills and knowledge 
implicitly. B.A. expressed her assimilation of her new exercise regimen, 
Oh, the exercise. Yes, that absolutely. I started walking right away and sort of the 
minimum level was a half an hour a day, but some days I do, you know, 45, 50 
minutes, whatever. I usually walk part of the way home and then get on the T, and 
that I do still really religiously. I really like walking. I started wearing a knapsack 
instead of a purse and doing all these things to make it more ergonomically 
[sound}: to make it feel better. So, really just walking as much as I can fit in. 
She had to be prompted to remember the walking as a new exercise behavior, since it was 
now so much a part of her life. The behaviors and thinking are assimilated. Another 
example of assimilation of a new behavior was L.F. 's nightly ritual, 
And my favorite thing in life is ice cream, and I use, exclusively, the [brand ice 
cream}, which is just advertised, [as} slow churned, and it 's got a lot less fat than 
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regular ice cream, and I don 't really miss the real thing, at all. I have to have that 
every night, but I plan for it. I have a ritual. I have my 94% fat free popcorn, 
which gets me through the evening, because I'm an nighttime eater. I can go all 
day long, especially at work. I almost have to remember that I need to eat. 
The women understood the importance of their new or changed behaviors, and the 
importance of the assimilation of those behaviors. B.M. understood she had to assimilate 
the new behaviors to be successful at weight loss, 
I think the issue for me was there 's no going back. There 's no reentering the 
world of unlimited food, and that you can 't do it until you 're offfor a number of 
years. The whole first year, I could 've just gone crazy, but, at this point, it 's no 
return. 
L.F. also understood the importance of assimilation into her life, "I don't care what they 
say, this is a lifelong thing. I know they say it, but I don't think people really believe that 
this is a lifelong struggle". 
When the behaviors are not assimilated, the women had obstacles to the 
completion of the metacognitive process and exhibited strategy failure. The obstacles 
either resulted in strategy revisions or in weight regain. L.F. explains how she is suffering 
from this problem, 
However, it 's one thing to lose the weight. It 's another thing to keep it off, or in 
my case, I wanted to go further, to lose, and I started having trouble losing, 
because as the time went on, you feel, well, I should be able to have this or should 
be able to have that, and go off here and there, but the here and there got a little 
bit more often, and so, in the last 2 years, I've actually put back 20 of the pounds. 
Which is really killing me right now, and I'm struggling to get back into the real 
routine of doing it, because I don 't want to go back where I was. 
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She did not realize the strategies used from the past that had failed were failing once 
again, and a revision was required, or the obstacles of strategy failure could prevent the 
completion of the metacognitive process with the risk of regaining the lost weight. She 
has regained 20% of her lost weight, at this point, and she is struggling with assimilation 
of the new and changed behaviors. However, B.A. has assimilated her exercise regimen, 
as mentioned above, and her new eating behaviors. 
Another example of that is, I realized that if all you want is dessert, you don 't 
have to eat dinner first. You can just go straight for dessert. So, I do not have to 
have a well-balanced meal, before I have dessert. In fact , then you're too full for 
dessert. So, if you want dessert, just have the dessert. So, that was very liberating 
as well. I would have to say that there were certain subconscious things going on 
there that I managed to get rid of 
Since she has lost over fifty pounds, and for the past two years that weight has not varied 
more than one or two pounds, she appears successful at weight loss. She weighs everyday 
to verify her weight maintenance and permanent behavior change. 
Significance. The women in the pilot study exhibited use of the metacognitive 
process to lose weight. The pilot study reinforced the conceptual framework in Figure 1. 
However, the question remained whether teaching middle-aged, overweight women to 
use the metacognitive process effectively could promote successful weight loss, and 
further studies on the utilization of the process, appear valuable. In addition, further study 
on what happens psychologically at the point of assimilation of a new or changed 
behavior to implicit memory could prove important to successful weight loss. 
The study indicated that metacognitive processing could assist overweight, 
middle-aged women to successfully lose weight, and further investigation could provide 
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potential improvements in current weight loss methods. Objectively, then obesity 
treatment would not fail , and obesity would not be considered a chronic disease without a 
cure (Yanovski & Yanovski , 2000). Considering the failure rate in weight loss by dieters 
(Wardlaw, Hampl , & DiSilvestro, 2004), understanding the assimilation of new 
behaviors into implicit memory might be important to successful weight loss and 
improved health for the overweight population. 
Appendix B 
Memorandum of Agreement with the Family YMCA 
[Name} 
Executive Director 
[Name] Family YMCA 
Address 
[City, MA 
Dear [Executive Director: 
I write to confirm the terms of the research agreement that we have discussed. 
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The Agreement sets forth the understanding between the [City] Family YMCA and 
Michelle Bell with respect to the agreed upon research study to be partially conducted at 
the YMCA facilities. 
Responsibilities of the [City] Family YMCA: We have agreed that you will provide the 
facilities for up to three hours per week for six months from the start of the research 
project. Your responsibilities during this period will be to provide access to a meeting 
space and chairs at the YMCA for up to 12 individuals for one hour up to three times per 
week for the first 26 weeks of the 18-month research project. 
Responsibilities of the Researcher: I will recruit participants from the members of the 
YMCA and include those that meet the pre-screening criteria in the research study. 
Additional participants will be recruited from the Waltham community, as needed. There 
will be no cost to the YMCA or to the individual participants. At the end of the 18 
months of the complete study, I will leave the research weight scale for use by YMCA 
members. In addition, I will teach a workshop for members on weight loss up to three 
times per year for the 18 months of the study. 
All participants will be prescreened to meet participant criteria and required to sign a 
consent form before beginning the research. Boston University School of Education 
Internal Review Committee will approve the consent form prior to the recruiting of 
participants. 
I will be responsible for the teaching, supervision, and evaluation of the participants, as 
approved by the dissertation committee prior to onset of recruitment of participants. I am 
responsible for oversight of the project (see Exhibit 1 ). 
Liability: The work associated with this research project will be carried out in 
accordance with normal academic standards and reasonable endeavors will be made to 
achieve a high degree of safety, reliability, and accuracy appropriate for work of this 
kind. 
DEBORAH YOUNGMAN, Ed.D. 
ASSISTANT PROFESSOR 
CHAIR, DISSERTATION COMMITTEE 
BOSTON UNIVERSITY 
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Successful Weight Loss: 
A Conceptual Framework for Permanent Change 
I am a doctoral candidate in the Boston University School of Education. The study is the 
final requirement of my studies for a doctor of education degree. 
The purpose of the study is to test an individually designed weight loss plan, based on an 
individual ' s lifestyle and culture, for long-term weight loss for healthy, overweight 
women 35-64 years of age. 
Procedures 
The participants who take part in this study will be asked to do these things. 
• Have height measured the first week of the study 
• Have weight measured every week of the study for 18 months 
• Complete a pencil and paper checklist the first day of the study and again at 6 
months, 12 months, and 18 months 
• Write a journal for six months to be returned to the researcher each month 
• Keep a weight loss chart for the 18 months of the study 
• Participate in one-on-one, 30-minute coaching sessions every week for six 
months, at a to be determined location 
• Participate in a weekly one-hour group session for six months to be held at the 
Waltham Family YMCA, 725 Lexington Street, Waltham, Massachusetts and to 
include the following 
o Weekly 15-minute information sessions on eating, physical activity, and 
other factors that can result in weight gain or loss 
o Weekly 15-minute group discussions on weight gain and loss 
o Weekly 30-minute exercise sessions 
The statements on the checklist will refer to the participant's thoughts on eating and 
exercise. It will take less than ten minutes to complete, each time. Participants do not 
have to answer all of the questions and may skip questions as wished. 
I will ask participants to have their weight measured each week, using my scale. They 
will be asked to wear approximately the same type and amount of clothing each week for 
weighing. 
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Everyone will be requested to attend the weekly group discussions, but they will not be 
required to speak at the sessions. The exercise session is required for all 
participants and is set up for adjusting to an individual level of fitness and health using 
the American College of Sports Medicine ' s Perceived Exertion Scale. They will be 
encouraged to work at their own pace and to tell me of any questions or concerns 
immediately. They will be encouraged to get permission from their doctors to participate 
in this study. 
Risks 
The study uses a new weight loss plan that has low risk of harm to participants. The 
exercise sessions consist of a 5-minute warm-up, 20 minutes of low to moderate level 
exercise, and a 5-minute cool down. The exercises have a low risk of the following: 
• Heart attack 
• Structural injuries (for example - a sprained ankle) 
• Stroke 
• Shortness of breath 
If participants have any concerns, they will be encouraged to consult with their doctor for 
permission to begin the study. A physician is consulting on the project and can answer 
participant 's questions and determine the need for doctor approval. 
Benefits 
The study is designed to help participants successfully lose weight. It is believed that 
weight loss has several health benefits such as: 
• Decreased blood pressure 
• Decreased cholesterol 
• Decreased blood sugar levels without medication 
• Less joint pain 
The information from the study will be used to help overweight women 35-64 years of 
age with successful weight loss. Everyone in the study receives the same procedure. 
Privacy 
During the study, I will be collecting personal information. I will keep this information, 
coded for anonymity, and it will remain confidential for seven years after the study. 
Names will not appear with participant information in the study. The information will be 
kept in a locked file . The three members of my dissertation committee wil l review the 
information so that they can evaluate the progress of the study. Other people who may 
see coded and/or aggregate participant data include the following: 
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• The Boston University School of Education Internal Review Committee. The 
Committee's job it is to protect the rights of individuals consenting to take part in 
research. 
• The physician consulting with me on this study. 
Occasionally, observers may attend group sessions. This would include my dissertation 
advisor, the consulting physician, or senior staff at the Waltham Family YMCA. No one 
else will know who is participating in the study unless participants are observed coming 
and going from the YMCA. 
When I speak with participants in weekly one-on-one sessions, I will speak with them in 
one of the following locations to be arranged: the Waltham Public Library, Harvard 
School of Public Health, Dunkin Donuts, the Waltham YMCA, walking. The level of 
privacy will be based on the location choice. 
There is no cost or compensation to be a participant of the study. 
Appendix C 
Medical Consultant Letter of Agreement 
April 26, 2008 
Professor Deborah Youngman, Chair 
Dissertation Committee 
Boston University School of Education 
Boston, MA 
Re: Michelle Bell's Dissertation Proposal 
Dear Professor Youngman, 
I am writing you in support of the dissertation proposal of Michelle Bell. Ms. Bell has 
been studying in the area of obesity and has prepared a promising weight loss 
intervention for overweight middle-aged women. 
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It is my intent to consult with Ms. Bell on her dissertation study by lending my medical 
expertise of over 30 years. As stated in the attached scope of work, I agree to consult on 
the prescreening of potential participants and, as needed, regarding questions of 
participation in the study. 
I have observed Ms. Bell as a dedicated professional and student. Her commitment to 
research in successful weight loss has earned her my respect. I am happy to lend my 
encouragement and support to her dissertation proposal. 
Sincerely, 
Douglas W. Bell, M.D. 
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Scope of Work 
As the medical consultant on the dissertation proposal , Successful Weight Loss: A 
Metacognitive Approach for Permanent Change, Dr. Douglas W. Bell will prescreen 
individual Dissertation Participant Surveys with the researcher. Dr. Douglas Bell will 
assist in the determination of eligibility to participate in the study based on the designated 
criteria. In addition, Dr. Douglas Bell will be available for consultation regarding 
questions of health for participation in this study. 
Appendix D 
Recruitment Flyer 
Looking for Overweight, Healthy 
Females 35-64 Years of Age 
for Weight Loss Research 
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A Boston University weight loss study is being conducted to study successful weight loss 
in overweight women. The weight loss program requires no medication or invasive 
methods. All participants in the study will maintain journals, participate in discussion 
groups, receive short lectures regarding health and nutrition, participate in weekly 
exercise sessions, and have weekly one-on-one counseling sessions. If you would like 
more information or you are interested in the study call or email : 
Michelle Bell 
677 Huntington A venue 
Boston, MA 02115 
Phone: (617) 432-1778 
Email: mdb@bu.edu 
Appendix E 





Email address (if applicable): 
Best time of day to contact: 
Health Information 
Are you currently being treated for any of the following conditions? 
___ High blood pressure 




___ Sleep apnea 
___ Infertility 
___ Depression 
___ Other Mental Health Disorders 
Are you currently pregnant or plan to become pregnant in the next two years? 
Yes --- ___ No 
Are you currently breast-feeding? 
___ Yes ___ No 
Are you currently taking any medication? _ Yes 
If yes, please list each one: 
___ No 




Date of Birth: 
Ethnicity: 
Highest Level of Education: 
Weight Loss History 
Have you dieted in the last year? _ Yes No ---
Have you dieted in the past other than the last year? _____ Yes ---
If yes to either, did you lose weight? ____ Yes 
Did you keep any of it off up to today? 
Availability for weekly one-hour sessions: 
Availability for one-on-one sessions: 





Knowledge of Cognition Checklist Completed: 
Random Number Assigned: 
___ No 




Participant Consent Form 
Boston University 
Successful Weight Loss: 
A Metacognitive Approach for Permanent Change 
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I would like to invite you to take part in a research study about successful weight loss. I 
am a doctoral candidate in the Boston University School of Education. The study is the 
final requirement of my studies for a doctor of education degree. 
The purpose of the study is to use an individually designed weight loss plan, based on an 
individual ' s lifestyle and culture, for long-term weight loss for healthy, overweight 
women 35-64 years of age. 
Procedures 
If you want to take part in this study, I will ask you to do these things: 
• Have your height measured the first week of the study 
• Have your weight measured every week of the study for 18 months 
• Complete a penci l and paper checklist the first day of the study, and again at 6 
months, 12 months, and 18 months 
• Write a journal for six months to be returned to the researcher monthly 
• Keep a weight loss chart for the 18 months of the study 
• Participate in a one-hour interview in the 181h month of the study 
• Participate in a one-on-one, 30-minute coaching session every week for six 
months, at a to-be-determined location 
• Participate in a weekly one hour group session for six months, to be held at the 
Waltham Family YMCA, 725 Lexington Street, Waltham, Massachusetts and to 
include the following: 
o Weekly 15-minute information sessions on eating, physical activity, and 
other things that can affect weight gain or loss 
o Weekly 15-minute group discussions on weight gain and loss 
o Weekly 30-minute exercise sessions 
The statements on the checklist will refer to your thoughts on eating and exercise. It will 
take less than ten minutes to complete each time. You do not have to answer all of the 
questions, and you may skip the questions as you wish. 
I will ask you to have your weight measured each week using my scale for the first 6 
months and then at 12 months and at 18 months. You will be asked to weigh yourself 
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weekly using the YMCA or personal scale other than the times mentioned to the 181h 
month. You should wear approximately the same type and amount of clothing each week 
for weighing. 
Everyone is requested to attend the weekly group discussions, but you will not be 
required to speak at the sessions. Ground rules for group sessions will be discussed and 
defined at the first group session. These will include: only one person will speak at a 
time, everyone' s thoughts and feelings are to be demonstrably respected (for example, no 
eye rolling), and everyone is given the opportunity to speak. (At the researcher ' s 
discretion, violators may be deleted from the study.) Group sessions will be tape-
recorded. At any time during the group session, you may request the recorder be switched 
off. All of the group session information will be strictly confidential, and no names will 
be used in the final paper. 
The exercise session is required for all participants and is adjustable to your level of 
fitness and health using the American College of Sports Medicine's Perceived Exertion 
Scale. You will be encouraged to work at your own pace and to tell me of any questions 
or concerns immediately. You are encouraged to get permission from your doctor to 
participate in this study. 
At 18 months, I will ask you to participate in an interview with me. The interview will be 
of approximately one hour. The session will be audio taped to accurately capture your 
thoughts in your own words. During the interview you will be asked a series of questions 
about your experiences with this weight loss program and will be held at a neutral 
location of your choice. At any time during the interview, you may request the recorder 
be switched off. You are not required to answer any question that makes you 
uncomfortable, and. you may stop the interview at any time without penalty. All of your 
information will be strictly confidential, and your name will not be used in the study. 
Risks 
The study uses a new weight loss plan that has low risk of harm to you. The exercise 
sessions of the plan consist of a 5-minute warm-up, 20 minutes of low to moderate level 
exercise, and a 5-minute cool down. The exercises have a low risk of the following: 
• Heart attack 
• Structural injuries (for example- a sprained ankle) 
• Stroke 
• Shortness of breath 
If you have any concerns, please consult your doctor for permission to begin the study. A 
physician is consulting on the project and can answer your questions and determine the 
need for doctor approval, if requested. 
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Benefits 
The study is set up to help you to successfully lose weight. It is believed that weight loss 
has several health benefits such as 
• Decreased blood pressure 
• Decreased cholesterol 
• Decreased blood sugar levels 
• Less joint pain 
The information from the study will be used to help overweight women, 35-64 years of 
age, with successful weight loss . Everyone in the study receives the same procedures. 
Other Options 
You do not have to join this study to lose weight. Many different weight loss programs 
exist and can be recommended by your primary care physician, nutritionists, or through 
your own investigation. 
You do not have to join this study to learn how to eat better or get more exercise. You 
can talk to your primary care physician, librarians at most libraries, the YMCA, or 
community centers, among other sources. 
You do not have to take part in this study. 
Privacy 
During the study, I will be collecting personal information. I will keep this information, 
coded for anonymity, and it will remain confidential for seven years after the study, and 
will then be destroyed. Names will not appear with participant information in the study. 
The information will be kept in a locked file. The four members of my dissertation 
committee will review the information, so that they can evaluate the progress of the 
study. Other people who may see coded and/or aggregate participant data including the 
following: 
• The Boston University School of Education Research Review Committee. The 
Committee 's job it is to protect the rights of people, like you, who take part in 
research. 
• A physician consulting with me on this study. 
Occasionally, observers may attend group sessions. This would include my dissertation 
advisor, the consulting physician, Boston University graduate students, or senior staff at 
the Waltham Family YMCA. No one else will know who is participating in the study 
unless you are observed coming and going from the YMCA. 
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When I speak with you in weekly, one-on-one sessions, I will speak with you in one of 
the following locations to be arranged: the Waltham Public Library, the Harvard School 
of Public Health, Dunkin Donuts, the Waltham YMCA, walking, or some other public 
location. The level of privacy will be based on the location choice. 
There is no cost or compensation for you to be a part of the study. 
Questions 
If you have any questions, concerns, or complaints about the study, please contact Dr. 
Deborah Youngman (drdyj @bu.edu) or me (mdb@bu.edu). 
If you have any concerns about the research, please contact Boston University School of 
Education Research Review Committee (bfraser@bu.edu). 
If you want to withdraw from the study, please call me (508-479-5014). You may 
withdraw from the study at any time without penalty. 
Use for Future Research 
If you say that it is okay, I would like to keep your data for future research. This is up to 
you. You are free to say no. If you say no, you can still be in the study. Please check the 
box of your choice: 
D I do not want my data to be used for any future research. 
D You may use my data for future research about weight gain or weight loss. 
Signatures 
[name] has been told about the research. She has been told the reasons for the research. 
She has been told what will happen in the research. The risks involved in being in the 
research have been explained to her. She has been given time to ask any questions. These 
questions have been answered by the researcher as best she can. The subject can take a 
signed copy of this consent form with them, if they want one. 
Michelle Bell Date 
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I have been told about this research study. I understand why the research is being done. I 
know that I might experience some benefits, but I might not. I might also experience 
some risks and discomforts, but I might not. I want to be in this study as a participant. I 
know that I am free to change my mind and quit this research at any time. If I decide to 
quit, I will not be punished. 
Participant 's Signature Date 
Appendix G 
Weekly Lesson Plans 
Week 1 Tracking Daily Food Intake Uournals)- monitoring eating to begin the 
metacognitive process 
Week 2 Energy Balance & Goal Setting- basal metabolic rate, thermogenesis, the 
thermic effect of food, and physical activity (free-living movement and 
exercise) 
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Week 3 Physical activity & Weight Loss- target heart rates, perceived exertion, how 
much is enough movement 
Week 4 Reading labels- participants bring in labels of a regularly used food , handouts 
of a label with definition "balloons" 
Week 5 Support and Sabotage- the importance of finding support for behavior 
changes and avoiding or confronting sabotage 
Week 6 Shopping the perimeter- all food needed is in the perimeter of a store, 
assignment: when shopping write down what products are located where in 
the store, and note what is at eye level versus higher or lower shelves 
Week 7 Whole grains- what is a whole grain, reading labels, examples of whole 
grains, participant discussion of what it means to them, whole grains role in 
weight loss, why low carbohydrate diets are not without carbohydrates 
Week 8 Portion sizes- bring demonstration foods and common items to assist in 
visualization of appropriate portions; participants thoughts on portions and 
strategies for greater portion control 
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Week 9 Eating out- restaurants, holiday time, entertaining, vacations, etc.; how to plan 
for the unexpected 
Week 10 Low-fat dairy & label reading- importance of calcium for women; handout 
comparing fat-free and low fat to regular fat dairy products, and what is the 
difference to the shopper; good fat and bad fat - saturated fats, Trans fatty 
acid, unsaturated fat ; examples and label reading 
Week 11 Fruits and vegetables- healthy shopping and eating, know your colors 
(handout on colors of foods and why each is important) 
Week 12 Mid-point successes, challenges, overcoming challenges, cultural and core 
behaviors discussion 
Week 14 Lean proteins - what does that mean; how to make participants ' favorite 
protein sources leaner 
Week 15 Cooking methods- how to cook without oil , butter, or lard; alternatives 
Week 16 Screen time- television, computers, handheld devices, movies, games, etc.; at 
work, home, and other locations; the average American watches 28 hours of 
television per week and over 24 hours per week appears to be associated with 
obesity 
Week 17 Sleep deprivation and weight gain - latest research on how lack of sleep 
appears to be associated with weight gain (less than 7 hours per night is 
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associated with being overweight); discussion on strategies for getting enough 
sleep 
Week 18 Stress reduction -latest research on the body' s cortisol production when 
stressed, and its correlation with obesity and aging; strategies to reduce stress 
such as yoga, meditation, take-5 minutes to stretch 
Week 19 The Importance of water- why it is so important for weight loss and how one 
can increase the amount consumed 
Week 20 Sugar sweetened beverages - juice, soda, Gatorade-type drinks, and the 
alternatives; association with obesity; fructose (corn based sugars), and how it 
behaves differently in the body than other sugars 
Week 21 Alcohol- the difference in metabolizing alcohol, and its influence on weight 
control (7 calories/ gram for alcohol as opposed to 4 in other carbohydrates; 
synthesis of alcohol in the liver is quicker than other glucose requiring little 
digestive energy and is quickly converted to fat) 
Week 21 Successful weight loss - the findings of the National Weight Control Registry 
and my pilot study; common behaviors of those successfully losing weight 
Week 22 Weight loss maintenance- research on correlation between weight loss and 
weighing oneself on a regular basis with immediate strategies and responses 
to gained weight 
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Week 23 Maintaining weight loss- the importance of monitoring and physical activity 
in weight maintenance 
Week 24 Maintaining weight loss- Support and Sabotage- review the importance of 
true support, and the supposedly helpful friend/spouse/family member; also 
participant's topics of interest night 
Week 25 Maintaining weight loss- obstacles, coping strategies; the danger of even 
modest weight regain; review holidays, vacations, and parties 
Week 26 Final night- measurements taken, contact information updated , questions 
answered 
Appendix H 
Knowledge of Cognition Checklist 
Adapted from Filho & Yuzawa, (2001) 
(circle one answer for each question) 
1. I periodically check my eating behavior when facing an eating decision. 
Always true Sometimes True Neutral Sometimes False Always False 
2. I consciously focus my attention on the poor eating and exercise behaviors. 
Always true Sometimes True Neutral Sometimes False Always False 
3. I have a specific purpose for each strategy I use. 
Always true Sometimes True Neutral Sometimes False Always False 
4. I am a good judge of how well I understand my behaviors. 
Always true Sometimes True Neutral Sometimes False Always False 
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5. I find myself pausing regularly to check my understanding of my behaviors. 
Always true Sometimes True Neutral Sometimes False Always False 
6. I always know when each strategy I use is most effective. 
Always true Sometimes True Neutral Sometimes False Always False 
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7. I always stop and reflect on my eating and exercise behaviors when changes 
have not occurred. 
Always true Sometimes True Neutral Sometimes False Always False 
8. I am aware of the strategies I use to change my eating and exercise behaviors. 
Always true Sometimes True Neutral Sometimes False Always False 
9. I revise a strategy when it is not working. 
Always true Sometimes True Neutral Sometimes False Always False 
10. I stop to reconsider an eating situation when I am tempted to eat without being 
hungry. 
Always true Sometimes True Neutral Sometimes False Always False 
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Appendix I 
SAMPLE DAILY JOURNAL ENTRY 
Day/Time Food Eaten Amount Where Feeling 
Eaten 
Monday 6:45 Smoothie 12 oz. Kitchen Hunger - not eaten 




Muffin-com 1 large Same Same 
7:00-8:00 Water 20 oz Car on Not thirsty, but felt 
drive to should hydrate 
work 
10:00 am Diet soda - lasts 12 oz on Desk Caffeine gives boost 
for 4 hrs ICe and thirsty at times 
4:15pm Pretzels 10 small Car Hungry & on way to 
workout 
Water 6 oz Same Same 
5-7:00 pm Water 20 oz Workout Hot & thirsty 
area 
YMCA 
8:00pm Mexican casserole 1 Y2 cups Kitchen Hunger 
(veggies, chicken, table 
cheese, salsa, com 
tortillas) 
Rosemary 8 small Kitchen - Wanted something 
Crackers standing more 
Hot water with 12 oz Kitchen Keep hydrating 
lemon table & 
standing 
9:00pm Hot water with 12 oz TV room Purposeful hydrating 
lemon 
Whole wheat 4 TV room Had desire for 




Rate of Perceived Exertion (RPE) is the individual ' s perception of her rate of effort. As 
such, it can be used to guide and monitor exercise (American College of Sports Medicine, 
2007). Often used in place of heart rate, since it is difficult for some individuals to 
measure on themselves. The perceived effort is measured by a 15-point category scale 
developed by a Swedish physiologist, Gunner Borg in 1985. 
6 No exertion at all 
7 Extremely 
8 
9 Very light 
10 Light 
11 







19 Extremely hard 
20 Maximal exertion 
Appendix K 
Self-Regulation Learning Prompts for Reflective Journaling 
Adapted from prompts from Kuiper, (2002) 
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1. I think I can solve an eating or exercise behavior problem because .. . and 
if I have difficulty, I think I .. . 
2. As I look back, I should have .. . 
3. When I felt anxious, depressed, frustrated, or felt like leaving the weight 
loss experience, I think . . . 
4. When I try to remember or understand important facts to solve an eating 
or activity problem I am facing, I think I ... 
5. When I prepare to carry out an activity or prepare to eat, I . . . 
6. When I am distracted by . .. or by lack of concentration, I . . . 
7. When I am around others encouraging me to eat or not to exercise and 
when I need help, I ... 
8. My impression ofthe consequences of my behavior this week dealing with 
eating and exercise is ... 
9. I made sure I was able to ... this week. What I would like to do better is 
.. . and if I need to make changes, I ... 
10. Reaction to eating and exercise experiences: 
o My reaction to what I liked about the eating and exercise experiences 
this week was ... 
o My reaction to what I did not like about the eating and exercise 
experiences this week was .. . 




ADDENDUM to the Participant Consent Form 
At 12 months, I will ask you to participate in an interview with me. The interview will be 
of approximately one hour. The session will be audio taped to accurately capture your 
thoughts in your own words. During the interview you will be asked a series of questions 
about your experiences with this weight loss program and will be held at a neutral 
location. At any time during the interview, you may request the recorder be switched off. 
You are not required to answer any question that makes you uncomfortable, and you may 
stop the interview at any time without penalty. All of your information will be strictly 
confidential , and your name will not be used in the study. 
Signatures 
[name] ________________ has been told about the Addendum. 
She has been told the reasons for the Addendum. She has been given time to ask any 
questions. These questions have been answered by the researcher as best she can. The 
subject can take a signed copy of this addendum form with them, if they want one. 
Michelle Bell Date 
I have been told about this Addendum to the study. I understand why the Addendum is 
being done and have had my questions answered by the researcher. 
Participant' s Signature Date 
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